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NOTES AND COMMENTS. 


The Steel Question in Cupola Working. 

Despite the opposition which has been raised in 
many quarters against the use of steel in the foundry 
cupola for obtaining a closer and tougher iron, this 
material is constantly finding wider application, and 
increasingly large quantities of steel scrap, boiler, 
plate punchings, shearings and other similar refined 
material, find their way into the iron fouudry’s cupola 
mixture. Probably much of the prejudice against 
this practice has resulted from lack of intimate ac- 
quaintance with the requirements of such mixtures 
as regards cupola operation. Even quite recently 
the opinion has been expressed by responsible foundry- 
men that the presence of steel may be responsible for 
hard shots and segregated hard parts in iron cast- 
ings. but this suggestion is not accepted as being 
teasible. So far from the suggested difficulty of 
melting steel in the cupola, although its initial car- 
bon is very low, say, 0.5 per cent., it is quite cus- 
tomary to find the steel coming down before the higher 
grades of iron, i.e., Nos. 1 and 2. Quite re- 
cently, a well-known foundryman, in discussing the 
question of the distribution of the different charges, 
gave his experience to the effect that it was ad- 
visable to charge steel mixtures in the early part 
of the blow, as they were liable to melt and run 
down into a softer iron if they were charged later. 
The cause is briefly this, that while steel commences 
with a low initial carbon, owing to its purity and 
the absence of metalloids, it readily absorbs carbon 
in the furnace, and thus lower its melting point, 
while other classes of iron saturated with a highly 
refractory carbon do not so readily absorb carbon 
trom the furnace gases or coke, and hence do not 
melt so readily. It is quite conceivable under these 
conditions that unless the furnaceman is familiar with 
the phenomenon of steel melting in the cupola, he 
may get very irregular results, particularly when still 
employing the blast pressure and volume formerly 
used with the pig- and scrap-iron mixture. There has 
in the past been a great tendency to. use undue pres- 
sure of blast and limit the volume of air in cupola 
working, and while the results of this are not always 
conspicuously bad with pig and scrap mixtures, they 
may have a very different effect when the charge is 
ot 2 different nature. This has been well appreciated 
by the well-known American authority on ‘the use 
of steel in cupola mixture, Mr. David McLain, who 
found it essential to specialise in the work and 
thoroughly systematise the cupola operations in oredr 
tu get the best results from steel additions, and in 
this he has unquestionably succeeded. It is, of course, 
open to any foundryman to do the same, given 
sufficient opportunity to make the necessary experi- 
ment and trials, but many find it difficult to break 
away from old prejudices and their established ideas 
of cupola working. Without doubt, there is room for 
radical improvement and a complete reconsideration of 
“10 methods adopted by many foundrymen in operating 
cupolas, and particularly does this apply to the ques 
tion of blast pressure and volume. We do not pro- 
pose at the moment, however, to anticipate an im- 
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portant paper on this subject which will be presented 
this month by Mr. F. J. Cook before the British 
Foundrymen’s Association. Suffice to say, the great 
variance between the practice of one foundryman and 
that of another is a clear indication that in some 
quarters the correct lines are not being nearly ap- 
proached. We have, at various times, drawn atten- 
tion to our readers to the value of steel additions in 
the cupola, and while not advocating the promiscuous 
use of this material, we would point out that there 
is unquestionably a large field of possibilities before 
it, particularly in the hands of anyone conversing 
with the requirements ‘of its use. It has been suc- 
cessfully employed by many intelligent foundrymen 
who have taken the trouble to go into the subject, 
and its possibilities should be studied by all who would 
keep pace with modern engineering requirements. 


False Assumptions on Economics. 

At the present time, when the economics of in- 
dustry are so much under discussion by different 
societies and individuals, it is interesting to observe 
how readily authoritative writers will fall into ele- 
mentary errors and base profound conclusions upon 
false premises, This was illustrated in one of a series 
of articles recently contributed to a weekly contem- 
porary by a well-known writer, Mr. L. G. Chiozza 
Money, who discusses “ The Economy of High Wages.” 
We are not disposed to entirely disagree with the 
assumption that high wages are generally associated 
with high efficiency, but we must object to the said 
writer’s method of arriving at this conclusion. His 
first observation is that a better wage produces a 
better man, and that this dictum is based upon ex- 
perience. He proceeds to illustrate this by reference 
to the cotton trade, where improving conditions of 
labour have compelled efficiency in the trade, and, 
therefore, a great productivity, It is quite true that 
‘‘It is ever the low-wage trade that is inefficient,”’ 
for the simple reason that efficiency is largely effected 
by the conditions of living of the workers, and those 
conditions cannot be maintained at a high standard 
upon a low wage; but at the same time, it is fallacious 
to conclude that a high wage per se produces high 
efficiency. It would not be difficult to refute this 
suggestion by recalling quite a number of highly-paid 
classes of labour of extremely low efficiency, this effect 
being produced by various extraneous circumstances. 
The more correct assumption is that wage correspond- 
ing to efficiency tends to stimulate efficiency, and that 
likewise wage appreciably lower than efficiency tends 
to deteriorate efficiency ; this as a general assumption 
is correct. But to contend that a high rate of pay, 
as such, governs efficiency is to engender a false im- 
pression in the minds of many, and obscure the fact 
that wage is (or should be) representative of the 
worker’s value to the community. That value is the 
basis factor, and it tends to increase as the wage 
becomes more nearly representative. There are, how- 
ever, various factors effecting the rate of pay for any 
work, and these factors include many matters of 
pure sentiment. Taking for example several mechani- 
cal trades, each requiring about the same mental 
capacity of physical ability, almost invariably the 
wage will be found to increase as the character of 
the operations becomes dirtier or less pleasing to the 
eye, even though not actually unpleasant in practice. 
Circumstances, also, have associated rather more 
dignity with some trades than with others, and hence 
some are more sought after, and correspondingly less 
well paid than others requiring equal capacity, but 
with less desirable sentimental associations. — 

Mr. Money proceeds:—‘“ When a master in any 
trade is compelled to pay higher wages—no matter 
whether the compulsion be that his men have alterna- 


tive employments offered them, or that they combine 
together in a trade union and demand a better wage, 
or that the law steps in, as under the Trades Boards 
Act, and says that he shall not pay low wages—the 
master has to look about him and mend his ways. 
Experience shows that he does not content himself 
with paying the higher wage forced upon him, He 
looks round to see what economies he can make to 
compensate him for the higher wage, and in the 
general case he soon finds means of effecting 
economies.’’ This is quite true, for very often the 
fact of being able to pay low wages obscures the 
possibility of great economy in other directions. 
But again it should be apparent that it is not the 
high wages as such that increase the efficiency ; it is 
the improved organisation and increased demand for 
competence in the worker, which is the main factor 
in increasing efficiency. This same organisation could 
be accomplished and the demand for greater com- 
petence could be made, without increasing the wage ; 
but, of course, the attempt would be largely nullified 
by reason of the wage not being sufficient to maintain 
the competency of the worker. The essential point 
te he observed is that while a low wage undoubtedly 
tends to decrease efficiency, a high wage does not of 
itself increase efficiency; it only permits increased 
efficiency. The distinction may seem purely academic, 
but it is of more than academic importance, for the 
reason that the false assumption as the.base of a 
claim for adequate wages allows the claim to be re- 
futed by reference to the simple fact that high 
wages can obviously be paid without increasing 
efficiency. 

Starting, then, with the assumption that “ wages 
commensurate with efficiency, tend to increase effi- 
ciency,”’ it is possible to construct quite a sound 
argument for increased payment in many branches 
of industry, It has, in fact, been a matter of sur- 
prise to many employers to find to what extent they 
can increase the wages of some classes of labour, 
while at the same time increasing the return from 
that labour. But this is only possible by higher or- 
ganisation and increased efficiency, rendered possible 
by (but not directly created by) higher wages. It is 
very necessary in discussing the delicate subject of 
labour and wages to draw these distinctions, for neg- 
lect. to establish clear ideas on the matter too fre- 
quently leads to more misunderstanding and wrong 
en than all the good the teaching can possibly 
ao. 








Effect of Titanium on Cast iron. 


_ Experiments have shown that iron may be increased 
in strength as much as 43 per cent. by the correct use 
of titanium; but, to accomplish the best results, the 
titanium must not only be in correct proportions, but 
the iron must be given a fair chance by allowing the 
titanium a full opportunity to become thoroughly dis- 
solved in it (not less than three minutes’ treatment), so 
that it is neither wasted in the slag nor left unmelted 
in the ladle, and by insuring that the iron is poured 
neither too hot nor too cold. The following results have 
been obtained by different investigators :— 


Increased. 
P Tensile Transverse 
Used. strength. strength. 
Ferro-titanium. Per cent. Per cent. 
Rossi .. Alloy om .. 30 to 50 20 to 25 
Schiemann .. \ ye a3 .. 30 to 50 
toss ~~ oy is -- 6 to 90 17 to 2% 
Goldschmidt. . Thermit -. 4to 16 1 to 7 
Moldenke . Alloy 18 (white) 
Moldenke .. Alloy 52 (grey) 
Gum ° we 49 (mall iron 
eise . .. Alloy oi . 35 nhemacnee 
Treuheit .. Thermit & alloy No important change. 
Gale .. . Alloy es ° 10 to 20 
Alexander .. Alloy oh er Increased ductility. 
Geiger . Alley a . BBS 6 to 10 
West .. Alloy ae “4 27 to. 32 
Stoughton Alloy 3 


10 to 43 
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The Iron and Steel Institute. 





Annual Meeting in London. 


The 44th annual general meeting of the Iron and 
Steel Institute opened in the Hall of the Institution 
of Mechanical Engineers, Storey’s Gate, West- 
minster, on Thursday, May 1, under the Presidency 
of Mr. Arthur Cooper. 

There was a very good attendance at the meetings 
for the presentation and discussion of Papers, and 
some interesting and lively interchange of opinions 
took place. 

The Bessemer Gold Medal for 1913, which the 
Council had awarded to Mr. Adolphe Greiner, D.Sc., 
in recognition of his distinguished service to the iron 
and steel industries, was presented during the first 
day’s meeting. 

THE PAPERS. 

Among the Papers before the meeting was one by 
Mr. Benjamin Talbot, ‘‘On the Production of 
Sound Steel by Lateral Compression of the Ingot 
whilst its Centre is Liquid.”’ This was of an ex- 
tremely interesting nature to steel-makers, and was 
followed by a lengthy discussion. 

Among others, a valuable Paper on ‘‘ Studies in 
the Cold Flow of Steel’’ was presented by Mr. Percy 
Longmuir, M.Met., while Mr. W. H. Hatfield dealt 
with ‘‘ The Influence of Sulphur on the Stability of 
Iron Carbide in the Presence of Silicon.” 


Soft Steel at High Temperatures. 

So far as the chemical Papers were concerned, 
however, the chief interest centred round those on 
“The Tenacity, Deformation, and Fracture of Soft 
Steel at High Temperatures,” by Dr. W. Rosenhain, 
and Mr. J. C. W. Humfrey, and “The Criti- 
sal Ranges of Pure Iron: with Special Refer- 
ence to the A, Inversion,’ by ‘Professor H. 
C. H. Carpenter, of Manchester University. In 
the first of these two researches, the general objects 
were, briefly :—(1)To obtain a curve indicating the 
relation between temperature and tensile strength 
(‘‘tenacity’’), particularly over the range of tem- 
perature covering the critical points of iron or very- 
low-carbon steels. (2) To make a systematic micro- 
scopic study of the modes of deformation and frac- 
ture of iron or very-low-carbon steel over the same 
range of temperature. : 

The results obtained by the author’s experiments 
may conveniently be discussed in two groups, 
namely, those relating to the mechanical data de- 
rived from the stress-strain diagrams and those 
relating to the micro-structure of the strained speci- 
mens. 

The numerical results of the authors’ experiments 
entailed over two hundred tensile tests, and are 
given in six tables. The mechanical results have 
been obtained in the form of stress-strain diagrams, 
which show the striking nature of the change, both 
as regards tensile strength and ductility, undergone 
by iron or very soft steel on passing through the 
temperature range from 650 deg. to 1,100 deg. C. 

‘* Leaving aside the small break in the curve cor- 
responding to the point Ar, (the carbon transforma- 
tion), the temperature-tenacity curve consists 
broadly of three branches corresponding to the y, B, 
and a ranges of iron. Throughout the y range, that 
is to say, from 1,100 deg. to 900 deg. C., the curve 
shows a uniform upward sweep. About 900 deg. C. 


' Aec,, Ar,, and Ac,, Ar, respectively. 


the curve drops suddenly, and for a short distance 
below the critical temperature the results of tensile 
tests have been found to vary somewhat irregularly 
—a circumstance which is readily explained by the 
fact that the exact condition of the material so near 
the critical range or even within it is somewhat un- 
certain, depending upon the precise extent to which 
the transformation from the y to the £ condition 
has taken place. For a short distance below 900 
deg. C., therefore, the curve is shown as a dotted 
line, and cannot be regarded as definitely estab- 
lished. The temperature-tenacity curve shows a very 
well-defined minimum approximately in the centre 
of the 8 region, that is, about 830 deg. C.” 

‘‘ The general results indicated by the curve may 
be briefly stated as follows :—(1) There are two 
very well-marked discontinuities in the temperature- 
tenacity curve corresponding to the critical points 
(2) The larger 
of these discontinuities, i.e., the one implying the 
largest change in tensile strength, occurs at the 
transition from the y to the 8 condition. The smaller 
one corresponding to Ar,, is, however, perfectly defi- 
nite, and its existence must be taken into account 
in any discussion concerning the existence of £ 
iron.” 

‘*In comparing these conclusions with the deduc- 
tions drawn by the present authors from their earlier 
experiments, described in a Paper presented before 
the Royal Society in 1909, it will be seen that 
although in general terms the quantitative measure- 
ments confirm the results of the earlier qualitative 
work, they yet required some modification otf the 
earlier conclusions. In view of the fact that the dis- 
continuity in mechanical properties which occurs at 
or near 900 deg. C. is now seen to be so very much 
larger than that which occurs at or near 750 deg. C., 
it seems probable that the microscopic discontinuity 
observed by the authors in 1909, and ascribed by 
them to the transition from the a to the B condition, 
is in reality due to the transition from the 8 to the 
y condition; and further, the fracture of their speci- 
mens at a point whose temperature was well below 
that of the hottest part is explained by the occur- 
rence of the minimum in the temperature-tenacity 
curve near 830 deg. C. As the temperature measure- 
ments in the earlier work were admittedly of an 
@pproximate character, there seems no difficulty in 
reconciling the observations then made with the 
facts now established. The theoretical conclusions, 
on the other hand, may require more modification ”’ 

‘Taking together the results of the- microscopic 
examination and the mechanical tests, certain in- 
teresting conclusions may be drawn in a rather more 
definite manner. Commencing with the material at 
the higher temperature of these experiments, that 
is. well above Ar,, we find that it possesses the 
mechanical properties and the microscopic behaviour 
of an aggregate of crystals, themselves relatively 
strong, embedded in a viscous fluid. Throughout 
the y range these characteristics are maintained, 
although the actual fluidity of the intercrystalline 
cement no doubt diminishes steadily with decreasing 
temperature. The allotropic modification which 
occurs at Ar, affects the crystals alone without alter- 
ing the character and properties of the cement: as 
a consequence of the allotropic change the crystais 

B 
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become very considerably weaker, so that the relative 
importance of crystals and cement from the point of 
view of strength is reversed after passing Ar,; the 
crystals now being relatively weak, yield tirst, while 
the cement is relatively hard and stiff. The change 
makes itself felt in two ways: in the first place the 
tenacity-temperature curve drops suddenly and fol- 
lows a totally different law from that which governed 
its course in the y region, and in the second place 
the strength of the material is now very largely de- 
pendent upon the crystal size, since the proportion 
of the harder and stronger cementing material is 
much higher in a fine-grained structure than in a 
coarse-grained one, and the presence of this harder 
material makes itself felt more directly, and also 
indirectly by acting as a stiffening which resists the 
tendency of crystals to undergo plastic deformation.” 

‘“‘The allotropic change at Ar,, although clearly 
indicated by discontinuities in all tenacity-tempera- 
ture curves, does not make itself telt very strongly 
in any of the other observations, and beyond the 
fact of establishing the existence of a mechanical 
discontinuity the present research throws little light 
on the nature of the change from £ to a iron.’’ 

‘“‘The bearing of the results of the present re- 
search on the allotropic theory of the hardening of 
steel is perhaps of some interest. Inspection of the 
temperature-tenacity curves clearly shows that the 
allotropic change at Ac,, Ar, brings with it the 
greatest change in mechanical properties. On the 
other hand, the question whether the 8 modification 
of iron plays the principal part in the hardening of 
steel is still an open one. The shape of the curve 
does not justify any very definite exterpolation 
towards the ordinary temperature, although it seems 
tolerably certain that if the y or 8 curve could be 
produced down to the ordinary temperature it would 
correspond to material very much harder than a iron. 
Whether, however, these two curves would retain 
their relative positions, thus making the y iron 
the harder at the ordinary temperature, or whether 
the two temperatures may cross, cannot be concluded 
from the present results. All that can be definitely 
said is that the present research clearly demonstrates 
the occurrence of at least one important transforma- 
tion which takes place in iron at a temperature near 
900 deg. C., and that this transformation results in 
the formation of a considerably harder and stronger 
body usually called y iron. A similar but much 
smaller change is indicated definitely at the tem- 
perature of Ar,, and the authors find it difficult to 
reconcile the occurrence of such a discontinuity with 
such a theory as that of Benedicks, by which f iron 
is regarded as a solution of y iron and a iron. On 
the other hand, the present observations, apart from 
the mechanical discontinuity, do not indicate any 
very striking difference between 8 and a iron.” 

Dr, J. O. ARNOLD, in the discussion that fol- 
lowed, sincerely congratulated Dr. Rosenhain and 


Mr. Humfrey on their very valuable research. 
He noted that they had found it impossible 
to work with the electroliiic iron, and had _ ex- 


perimented with a tinplate steel. With reference 
to their former Paper, he noted that the authors de- 
sired to modify the views then expressed. Dr. 
Rosenhain had failed to split Ar,. There was no 
doubt that they were horrified to find that they got a 
lower stress and a higher elongation in the £8 
range instead of what they expected. They tried to 
explain it away, but that would hardly do. The 
real explanation of the results attained had entirely 
escaped the attention of the authors. A correct 
analysis of the results showed that the old 8 
theories were as dead as the Doges. When he looked 
back over twenty years and thought of the long 
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course of pseudo-scientific coquetting round the £- 
iron theory he was almost inclined to use strong 
language. That theory had stopped the advance ot 
the scientific chemistry of steel. It was now dead. 

Dr. H. C. H. Carpenter agreed that it was an 
under-statement of the position now existing for 
the authors to refer to this Paper as merely a modi- 
fication of the earlier Paper. It really destroyed the 
whole ground of the earlier Paper. He thought they 
were unwise in that earlier Paper to put forward the 
interpretation they did, as the result was to give 
a new life to the moribund £ theory; because their 
conclusion was that the chief change in the proper- 
ties took place on passing from a to # iron. 
They said nothing about y iron in _ the first 
Paper, and the impression left was that there was a 
marked increase of hardness in passing from the 
a to the f stage. That was wrong, and they 
had shown it in this present Paper, where it was 
made clear that the great change was in passing from 
B to y. With regard to Dr. _Benedicks’ 
hypothesis and its relation to the work de- 
scribed in the present Paper, it had to be remem- 
bered that the authors were not dealing with the 
pure iron. In his own opinion the results fitted in 
completely with Benedicks’ theory, which would pre- 
dict a large inversion in passing through the y 
rarge, and the Paper really confirmed Benedicks’ 
theory in the strongest possible way. 

Str Rosert Haprierp said it was not a 
little satisfactory to one who had fought against the 
allotropic phase of thought to find that the authors’ 
conclusions were much the same as those which his 
own experiments many years ago seemed to prove. 
He believed he was one of the first, if not the first, 
to put forward a modern theory that iron might as- 
sume another or allotropic form; but it was not long 
before further researches clearly showed that 
his first. suggestions in this direction were not ten- 
able, simply for the reason that he had 
overlooked the very great importance and influence 
of carbon, even in varying small percentages. 
Whilst he could not agree with the  allo- 
tropists, and rejoiced to find that they were now com- 
ing to his way of thinking, yet he freely admitted that 
the very differences in the past stimulated research in 
every direction. Still there could only be one truth, 


The authors said they regarded their former 
experiments as essentially of a preliminary 
character. Unfortunately this was not’ the 
view others had been allowed to take, for the 


authors’ past results had been quoted over and over 
again in proof of the existence of the 8 iron. They 
had indeed been the basis of the B theory of late. 
Now this basis had gone it seemed to him that the 
authors should not persist in believing that such a 
form of iron existed; in other words, their remarks 
that ‘‘ the question of whether the 8 modification of 
iron plays the principal part in the hardening of steel 
is still an open one,”’ surely fell to the ground. Again 
they stated: “It would thus appear either that there 
is no a heat relief or that the a and B crystal struc- 
tures are identical.’”” Then in the same paragraph 
they said that “the heat relief developed in the 8 
range was identical with the a structure subsequently 
found by etching the cold specimen, etc,’’ This last fact, 
seemed absolutely to prove that the a and £ iron of the 
authors were one and the same thing. So that after 
the large number of experiments they had carried out 
with so much mechanical skill without being able to 
find any difference in structure between the two forms, 
the authors ought to be satisfied that their previous 
theories were untenable. Whilst fully appre- 
ciating the excellent methods employed and the 
patient work of the authors in their research, it 














seemed doubtful whether, as a whole, they could prove 
anything further beyond the experiments which had 
already been known many years ago with regard to 
the information obtained on the cooling curves of 
pure iron. With reference to the theory elaborated 
by the authors, with regard to the crystals of a 
pure metal being surrounded and cemented together 
by a very thin layer of the same metal in an 
amorphous condition, whose properties corresponded 
to those of the liquid metal to extreme undercooling, 
this seemed feasible. It might also be pointed 
out in connection with Dr. Carpenter's Paper that 
he found it necessary to remove the gases present 
trom the electrolytic iron examined in order that the 
Ac, point was quite removed. 

Mr. Humrrey said that the use of pure iron was 
given up, as when treated in vacua electrolytic iron 
got into an abnormal condition which could not be 
got over in any way; whereas iron containing a small 
amount of carbon was almost entirely free from this 
objection. Dr. Carpenter had based some of his 
criticisms on tables given in the Paper, but it would 
have been preferable to have taken the shape of the 
curve rather than to quote isolated figures from a 
table, Such a method was not a fair criticism of the 
work. 

Dr. RoseEnuHAIN said the Paper had to be judged on 
its merits as a whole. It had been suggested that they 
had ignored the influence of a small percentage of 
carbon; he would point out that they had made 
certain experiments with electrolytic iron but they 
did not regard them as sufficiently satisfactory to lay 
before the Institute. He might state, however, that 
they got exactly the same amount of change of 
strength and structure as in the steel employed for 
the experiments in the Paper, and there was, there- 
fore, some justification for the assumption that the in- 
fluence of 0.1 per cent. carbon was very small. Ex- 
periments were now in progress on higher-carbon 
steels, and further results would be available in the 
future which would decide the point one way or the 
other. He claimed that their results proved that there 
was a mechanical discontinuity connected with the 
change from a to 8 iron. He was not prepared to 
admit that the a and 6 ranges were shown by the 
Paper to be identical. There were reasons which 
were very strong, based on the thermal investigation, 
to support discontinuity at that point. 


The Critical Ranges of Cast Iron. 

Professor Carpenter’s Paper is given herewith in 
abstract :— 

At the last meeting of the Iron and Steel Institute, 
a Paper was presented by Professor Carl Benedicks on 
‘‘ Allotropy in General, and that of Iron in Particu- 
lar.”” With regard to the general question of allotrophy 
the author’s conclusion was as follows: ‘‘ The 
very common opinion that allotropy means a quite 
sudden transformation from one modification to the 
other, cannot, a priori, be maintained, except as a 
special case. . There is always the possibility 
that one modification, or both modifications, have 
a certain solubility for each other—this is the simplest 
expression of the fact that the transformation partly 
takes place continuously. If the solubility were un- 
limited, an allotropic transformation point could not 
be spoken of in its defined sense; but allotropic modi- 
fications can nevertheless be said to occur.”’ 

Quite independently, Professor A. Smit had pub- 
lished a Paper during the previous year entitled “Eine 
neue Theorie der Erscheinung Allotropie,”? in which 
the view was put forward that ‘“ heterogeneous allo- 
tropy (two phases existing) always corresponds to the 
existence of homogeneous allotropy, or that in one and 
the same liquid or solid phase both modifications 
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exist in a state of solution with a state of equilibrium 
which varies with the temperature. The allotropic 
transition points are regarded as being the splitting 
up of a homogeneous solid solution of the two modi- 
fications.”’ 

These theories, which have some experimental sup- 
port, and have been carefully worked out, lead to 
very much, but not precisely the same conception of 
allotropic changes. 

As regards the particular case of iron, Benedicks 
concluded that “a detailed examination of the physical 
knowledge of the critical transformation point A8 of 
iron at about 890 degs. C., and the lower more 
undecided transformation range A2, shows that the 
transformation of the iron at 890 degs. belongs to 
type Ila”’ (partial solubility of one modification in the 
otker), ‘of which thus two examples are known. 
According to this, the nature of B-iron is to be a-iron, 
containing in solution a limited amount, increasing 
with the temperature, of y-iron.” 

According to Benedicks’ theory, pure iron above A3 
consists only of y molecules. At 890 degs. C. the 
great majority of these are transformed into a mole- 
cules; but the change is not completed until about 
750 degs. C., below which temperature only a molecules 
exist. However, in replying to the discussion and 
communications on his Paper, Benedicks modified his 
interpretation of the above, being clearly influenced 
by Smit’s theory of allotropy. He says: ‘“ At every 
temperature both a and y molecules must be admitted 
as existing in equilibrium (in solution).” He there- 
fore admits a certain solubility of a@ molecules in 
y molecules above A3. The interpretation of Ar3 
would then be a sudden displacement in the equilibrium 
proportions of a and y, whereby the proportion of a is 
greatly increased. Even at A2, however, about 
150 degs. below A3 the proportion of y molecules is 
still considerable, and a further reduction of y occurs 
at Ar2, below which its ratio to a is so small as to 
be negligible. Both interpretations, however, agree 
m regarding Ar2 as the extreme limit of supercooling 
of Ar3, and this comes to much the same thing as 
the view put forward by Osmond in 1890, viz.: “ It 
seems probable, even if not certain, that Ar2 is only 
the end of Ar3 retarded by the presence of a little 
carbon.”’ 

Inasmuch as Benedicks’ theory, if established, would 
constitute a more satisfactory solution of the differences 
existing among metallographers as to the allotropy of 
iron than any which had yet been published, the 
author decided to test it as crucially as possible. 

From the author’s experimental results and reason- 
ing, the conclusion appears thoroughly warranted that 
the conception of A2 as an independent allotropic 
change must be abandoned, and it must now be re- 
garded as proved that Ar2 is simply the termination 
of Ar3 retarded by impurities present even in the 
purest forms of iron hitherto prepared. The heat- 
ing curves which constitute a crucial test of Bene- 
dicks’ theory that f-iron is a-iron containing a limited 
amount of y-iron in solution—the amount increasing 
with the temperature—have given results which are 
in complete accord with the requirements of that 
theory, that is, Ac2 cannot be detected in them. 
There is a perfectly reasonable explanation of the 
slight heat development or developments at Ar2, 
according as the curve has one or two peaks. This 
explanation is given in Professor Benedick’s Paper. 
Moreover, Mr. Andrew’s ‘‘ degasified and almost car- 
bonless iron” shows only the faintest indication of the 
Ar2 change. The conclusion, therefore, can scarcely 
be resisted that were it possible to remove the last 
traces of impurity, iron would cease to show even 
these faint indications of Ar?2. 


B 2 


ey a ee 











340 THE FOUNDRY TRADE JOURNAL. 


Dr. RosennAtn, in the course of the discussion on 
Professor Carpenter’s Paper, said he was never an 
impassioned advocate of the Beta theory; he was not 
wedded to that or any other theory. 

Proressor ARNOLD indulged in numerous pleasan- 
tries on the subject of ‘‘ The Burial of Beta,’”’ and 
gleefully remarked that they had assembled to 
inter ‘‘that threadbare old myth hard Beta 
iron,’ and by some irony of tate the grave- 
diggers were named fosenhain and Humfrey, 
while the officiating clergy were Drs. Carpenter 
and Stead. Criticising Dr. Carpenter’s Paper 
(which he suggested ought really to have appeared 
under the joint name of Carpenter and Stead), he 
combated the assertion that the analysis of electro- 
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SECTIONAL VIEW oF 
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lytic iron made by Professors Hicks and O’Shea was 

never published. It was published in 1897. 
Proressor CARPENTER said that Professor Arnold 

had suggested that the Paper ought to have been 


submitted by Dr. Stead. He did not know what 
ground he had for making that suggestion. The 


work was done, and the Paper written, before Dr. 
Stead knew of it. It was a most improper sugges- 
tion to make. Another criticism was that he had 
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BUILDING THE CORE. 
omitted to give Hicks and O’Shea credit for analysis. 
Where the analysis was published he did not know. 

Proressor ARNOLD: In the commemoration book 
of Sheffield University College. 

Proresson CARPENTER replied that the analysis in 
question was not published by Professors Hicks and 
O’Shea in their original research as presented before 
the British Association. That it had been published 
in any other quarter he had not been aware. 

The Paper on ‘‘ The Influence of Metalloids on the 
Properties of Cast [ron,’’ which was taken as read. 
is published elsewhere in this issue. 


Moulding Large Acid Pans in 
Loam. 


Be Dr. D. Watson. 

The following is to illustrate the moulding of large 
acid pans in loam. With loam moulds there is 
generally a certain amount of tackle to make for 
each one. By this method more expenditure is re- 
quired at the outset, but should there be two or 
three castings to make, there is eventual economy on 
the time saved in the moulding. 

Fig. 1 is a sectional view of the assembled mould. 
The plates forming the box part can all be made in 
open sand. The cast-iron ring plates a and b form 
the seating for the core. Two off each of these are 
required, and they should be turned on the tapered 
face and fit well. With ordinary care this tackle 
will serve for any number. of castings. 

Two sweeping-up boards are needed for the outside 
of the mould. The cope is turned over, and each 
part is placed over a spindle centre. Special atten- 
tion should be given to building, so that the one brick- 
ing will serve for several castings. The brackets c 
aro formed by loose cores placed in when building. 
The cores d are placed in when the mould is dry. 

Below the parting line (see Fig. 2) is a dummy mould, 
This is dried and given a coat of tar. The ring platea 
is set in the seating b, and the core is built on it. 
The ring plate is lifted with the core by staples shown 


f 
f. 
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Fic. 3.—RING FOR 
Bottom or Core. 





1.— SEATING Fig, 
PLATE. 


5).—CROWN 


Piate ror Core. 
at f in Fig. 3. When the core is built up to the 
parting line a crown plate, Fig. 5, is placed on. 
This is fastened down to the ring plate a by bolts 
and eyebolts (h, Fig. 2) are screwed on these for 
lifting the core. The core board g then comes into 
operation for sweeping the top of the core; when 
finished it should be left to stiffen before being lifted. 
By means of this method the work can be sub- 
divided to advantage, each moulder handling separate 
parts. With ordinary care the brick work will stand 
several casts, only requiring to be stripped and swept 
up each time. The box parts do away with the ram- 
ming round the outside of the mould, which is neces- 
sary with the ordinary loam mould. Special atten- 
tion should be given to the building and fastening 
down of the core, in consequence of the enormous lift 
during casting. 








Tue Clifton Iron and Steel Works, Coatbridge, of 
Wylie & Company, one of the companies amalgamated in 
the Scottish Iron and Steel Company, Limited, have 
been closed down. No definite information was given as 
to when the works would be restarted, but it is feared 
that they may be closed do: n for an indefinite period. 
The Coatbridge Ironworks of the same company have 
also been closed. 
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Some Further Notes on Moulding Sands.° 


By J. Shaw. 





I will first very briefly recapitulate the chief tests 
and conclusions embodied in a few recent Papers on 
moulding sands, and if any point is not quite clear 
the matter may be looked up in the originals. Most 
of those present, however, will be familiar with the 
points raised. Taking chemical analysis first; there 
are two methods, both of which have their advocates. 
If it be decided to use the ultimate analysis, it should 
be a complete one; and here let me call attention to 
an error I thought was long disposed of, viz., the 
idea that clay and alumina are the same thing. Yet 
at a Branch meeting of this Association recently, a 
speaker used them in the same sense. 

Here before us we have a pure silica sand and a 
powdered clay substance. The latter, if pure (which the 
colour indicates it is not), would contain about 46 per 
cent. SiO,, 40 per cent. Al,O,, and 14 per cent. com- 
bined water. Now an analysis of sand may be re- 
turned 85 per cent. SiO, and 5 per cent. Al,O,, ete. 
This does not mean that there is 85 per cent. of the 
first material and 5 per cent. of the clay substance, 
but leaving other minerals out of the question and 
reckoning the Al,O, to be in the clay only, there is 
about 79 per cent. pure silica and about 12} per cent. 
of the clay substance. This, I think, clears up one 
point. 

There is now another factor. Two sands with the 
same alumina content give quite different results ; 
ons is quite a sharp sand, the other fit for making 
bricks. Here again there is a silicate of alumina (a 
brick) which, if crushed and added to the silica sand 
in the right proportion, would give the same chemical 
analysis, so far as concerns SiO, and AI,O,, as the 
first pair, but I need not state that no bonding power 
would be got from the latter pair if they were mixed 
all day, while from the first pair a good moulding 
sand would be got. This is the position of the 
alumina in the undecomposed felspar, etc. It must 
be quite evident now why the analysis must be a 
complete one, viz., to give some idea of the amount of 
fusible material and the amount of true clay sub- 
stance. 

Rational analysis is supposed to divide the sand into 
three substances, viz., quartz, clay, and felspar. Mr. 
Searle recently expressed warning against draw- 
ing conclusions from this method, and while thinking 
his condemnation too sweeping, no one will attempt 
to prove that the “ rational ’”’ method is in any sense 
an accurate method, in that the sulphuric acid leaves 
some of the alumina in the clay substance undissolved 
and dissolves some of the alumina in the felspar and 
other minerals, and also since the constitution of both 
the clay substance and the felspar is assumed, and 
not proved. Notwithstanding these defects, I have 
no doubt in saying that a rational analysis of a sand, 
backed up with a few separate determinations for 
corrections, will repay the labour involved. 

While the chemical analysis is useful, a study of 
the physical properties is more so. Taking fineness 
first; the sand should be as fine as possible to give a 
good skin to the casting, but the finer the sand the 
more easily is it fused, and the less permeable it is. 
Three methods of testing are given: —Sieve testing ; 

* Paper presented before the Birmingham Branch of the British 
Foundrymen’s Association, April 26, 1913. For previous Paper see 
Foundry Trade Journal, April, 1911. 


testing by either the dry or wet method; and testing 
by means of ‘‘ Schoene’s ” apparatus, to be described 
later. It will be remembered what great variation 
were shown in the sands I collected from the differ- 
ent shops in this country; but the coarser ones were 
milled, while the finest received little treatment. 
Porosity is not taken so much into account now. It 
is quite evident a sand may have a fair pore space, 
yet the passages for the gas to escape be so tortuous 
that escape is difficult. 

Permeability, or the ease with which gases can pass 
through a sand, is of vital importance. This quality 
depends on a number of factors. The fineness of the 
sand, the hardness of ramming, and the clay content, 
all affect the permeability, while the fusing oi 
the impurities at the surface of the mould is another 
point. Various tests have been put forward by vari- 
ous authors. Mr. Searle’s test is open to two serious 
objections ; no man can ram the same day after day, 
and if the metal box be retained, some mechanical 
means of ramming it should be designed to ensure a 
constant pressure. I also do not think a water test 
suitable, as both capillary action and the tendency of 
the steam to errode the passages in flowing are draw- 
hacks. 

Bonding Strength.—The strength of a sand is in- 
fluenced by its moisture content, the pressure with 
which it is rammed, the size and shape of the par- 
ticles, and the distribution of the bonding substance 
on the quartz, but chiefly by the pure clay substance. 
Several methods of direct testing are given in the 
recent Papers referred to above. 

Refractoriness.—This is the quality of resistance to 
fusion at high temperatures, and depends to a great 
extent on the impurities present. Both quartz and 
clay are very refractory, but a combination of either 
or both, with the other minerals or coal dust, con- 
siderably reduces the sand’s heat resistance. The 
most common test is to take a sample of the sand 
(Mr. Searle prefers to take only that portion which 
passes through a 150-mesh sieve), mix with a little 
dextrine and water, mould up into a pyramid about 
24 in. high and expose this to the heat of a test 
furnace side by side with Seger’s cones of known 
fritting temperatures. 

In addition to the foregoing summary of recent 
researches, the writer has at hand considerable :n- 
formation, collected from America and the Continent, 
that will probably be fresh to most of those present. 

The American Foundrymen’s Association- some time 
ago appointed a committee to look into the question 
of moulding sands, and through the courtesy of Dr. 
Moldenke, I am able to put most of their findings 
before you, as well as several German Papers on the 
same subject. Requests for samples were sent out to 
both foundrymen and dealers, and in all 80 different 
samples were received, which, together with 12 
samples of artificial sands, were submitted to tests. 

The report opens with a chapter on the properties 
of minerals and the mineral constituents of moulding 
sands, giving the name, chemical composition and 
colour of the 38 minerals found in the samples. Colour 
is of importance as indicating the nature of the acces- 
sory minerals. The carbonates usually show a dis- 
tinct cleavage and effervesce in hydrochloric acid, 


eee 








342 THE FOUNDRY TRADE JOURNAL, 


Mica has a flaky, silvery appearance, and cleaves up 
into thin, flexible scales. The felspars are almost 
always partially altered to kaolinite, and appear as 
white clay-like lumps, which can easily be ground to 
powder. Olive green or bluish green colouring is 
usually due to the presence of ferro-magnesian 
minerals. Rusty yellow, reddish brown, and choco- 
late colours are due to iron oxides, which coat the 
sand grains, the brownish tints due to limonite and 
the red to hematite. The refractoriness of a sand 
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depends largely on its mineral content. While quartz, 
the principal constituent of moulding sands, melts 
at 1,600 deg. C., granite fuses at 1,240 deg. C., though 
quartz is one of its principal constituents. It is 
evident that some factor, aside from the melting 
points of the individual minerals, controls the fusion 
point of the mass. 

Two conclusions may be drawn:—(l) No one can 
predict more than approximately the melting tem- 
perature of a sand by merely inspecting its mineral 





dust mixture and one plain, and a complete mould 
made of the block and cast with good, hot iron. 
When cool, the casting is taken out, care being taken 
not to disturb the sand in the recesses, all other sand 
being brushed off. The sand from each pyramid is 
collected, and any decrease in the average fineness 
noted. By this means is obtained the degree of frit- 
ting action on the sand, and also the fritting action 
of the ash in the coal dust, which is often important. 

I do not propose to say anything about the micro- 
petrological outfit and other apparatus used to distin- 
guish the various minerals in sands, but would re- 
commend anyone interested in this subject to study a 
small book on the subject, ‘‘ Micro-petrology,” by 
Rhodes. 

A description of the method of making the test 
bars and the machines for testing same in the Ameri- 
can investigation will be of interest. In order that 
you may better understand what follows, the results 
of a complete set of tests for one sand, noted B', are 
given herewith: 

MINERAL 
(1). Quartz, SiO.. 
2). Microcline (K,Na) AlSi,Og. 
(3). Limonite 2FE,.0;,3H,O, 
(4). Muscovite (K,Na) H. Al, (Si0,)3. 
(5). Zircon, ZrsiO+4. 
‘6). Tourmaline, Mg,Fe,Na,Li,,H., 9Al,0.S8i,,B.O49. 
(7). Magnetite, Fe.Qz. 
(8). Rutile, TiOs. 
Largest grains about 0.016”. Most grains larger than 0.004” are 


roughly rounded. There is rather an abundant limonite coating 
The mineral dust is small. 


CONTENTS. SAND BI. 





Rational analysis :—Quartz, 68.77 per cent.; clay 
substance, 27.92 per cent.; felspar, 3.31 per cent. 
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list. (2) The presence of easily fusible minerals is 
detrimental to a sand, especially if those minerals be 
basic fluxes, which will react with the quartz to form 
slag products. 

No separate tests were made of refractory quali- 
ties of the sands sent in, but three German sands 
were tested by members of the German Association, 
and the melting points were found to be 1,630 deg. 
C., 1,520 deg. C., and 1,430 deg. C. The chemical 
analysis in percentages of the first was returned at: 
SiO,, 86.70; Al,O,, 4.20; Fe,0,, 3.95; CaO, 0.60; 
MgO, 0.90; alkalies, 1.30 :—Loss on calcination, 2.30 
(combined water, 1.45; ©0O,, 0.76). The rational 
analysis was: Quartz, 78.40 per cent.; clay substance, 
7.02; felspar, 7.54. 

The method of testing I employ, is as follows :— 
Into a pattern 8} in. by 5 in. by 3 in. thick, are 
cut two pyramids 2 in. square at the base to } in. 
at the top and 2} in. deep. These two pyramids are 
rammed with the sample sand. This is taken out, 
one portion mixed with coal dust, both sieved and the 
average fineness found. The two pyramids are again 
rammed up with the sieved sand, one with the coal 


2.—PHoTOMICROGRAPHS OF SANpD B’. 


FINENESS. 
Between mesh. Per cent. 
20 and 40 - - - . 7 5.76 





40 and 60 28.40 
60 and 80 19.68 
80 and 100 8.80 
Over 100 iy 37.36 
Average fineness aa ag 68.72 
TRANSVERSE STRENGTH. 
Bars 1” sq. 44” long broken on supports 4” apart. . 
Ibs. 
Dry .. oe ve oe ‘ es 0.78 
Water5% .. = os as ae 0.48 
Water 7.5 °, mi én ae és 0.94 
Water 10 °, = “ a8 a 0.38 
CRUSHING STRENGTH. 
Bars 1” sq. and 24” high. 
bs. per sy. in. 
ee ve ee - ‘a ee 5.66 
Water5% .. ks és _ be 9.51 
Water 7.5 °, 7.83 
Water 10 % 6.65 


PERMEABILITY TO AIR, 
Minutes for 
passage of 
defined quan- 
tity of air. 


ory oe ee o° os ee oe 
Water5% .. ee ae we 2° 1 
Water 7.5 % + ee e- a 1t 


Water 10 %.. - “ oe o° 1? 
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Clay bond by dye test: —Olay substance, 27.92 per 
cent. ; dye absorbed, 99.11 per cent.; dye absorbed per 
unit of clay, 5.32 per cent. 

Taking fineness first: after drying, the sand was 
passed through sieves of 20, 40, 60, 80 and 100 mesh, 
and an average fineness obtained by multiplying the 
quantity of sand retained on each size mesh by the 
number of the mesh previously passed through and 
dividing the totals by 100, 


Retained on 40=5.76 x 20 (last mesh passed through) 115.20 
Retained on 60 = 28.40 x 40 (last mesh passed through) 1136.0 
Retained on 80 = 19.68 x 60 (last mesh passed through) 1180.80 
Retained on 100 =8.80 = 80 (last mesh ae a 704.00 
Passed through 100 = 37.36 x 100 a a 3736. 00 


100 ) 6872.00 


Average fineness es ai wa os 68.72 


























tention is correct, Schoene’s process is based on the 
knowledge that a definite flow of water is able to 
carry with it grains of sand up to a certain size. 
The following relation has been fixed between the rate 
of flow and the size of grain : — 

0.2 Mm. per sec. flow corresponds to a grain 


size of under os 0.01 Mm. 
2.0 Mm. per sec. flow corresponds toa grain 
0.05 to 0.01 Mm, 


size ofunder .. 
7.0 Mm. per sec. flow corresponds toa grain 

0.10 to 0.05 Mm, 
0.20 to 0.10 Mm 


size of under : 
25.0 Mm. per sec. flow corresponds toa grain 
size of under 


Fig. 3 shows the whole apparatus. The sand, after 
weighing, is placed in the conical portion. The flow 
is measured in the parallel part. The outlet is a 
small hole of 1.5 mm. at the bend of the graduated 
vertical tube. The tank A contains about two gallons 
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This method is mentioned by Mr. Mather, who 
suggests a modification, while Mr. Searle uses the 

Jackson surface factor,” 

There is no mention of how the sieving was con- 
ducted, whether shaken for so long (as per Scott); 
but I find (and in this I am backed up by at least one 
leading expert) that the only way to get a true result 
is to shake until no more will come through. A 
sharp silica sand will sieve in a quarter the time a 
loamy sand takes. 

In the German investigations Schoene’s apparatus 
was used to separate the finer portions of a sand, it 
being contended that the mesh in the very fine sieves 
are not regular. If the fine sieves are passed under 
the microscope it will often be found that this con- 





Fie. 7. 


of water. The flow is regulated by the tap F. It is 
quite evident that by opening the tap gradually, a 
time will come when the small opening will not cope 
with the stream of water, which then rises in the 
graduated tube and by its pressure increases the velo- 
city of the overflow and therefore the flow through 
the whole apparatus. The instruments are calibrated 
before being sent out, and the heights marked on the 
graduated tube E to correspond with the various flows 
wanted. The sand which is carried over with each 
velocity is caught in separate breakers H, dried, 
weighed, and the percentage found. 

In making the physical tests, each sand was tem- 
pered under as nearly identical conditions as 
possible, 
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Depending on the size of grain and the clay content, 
one sand might require more water than another to 
give best results, Three standards were fixed, viz., 
the addition to the perfectly dry sand of 5 per cent., 
7$ per cent., 10 per cent. water. The first left the 
fine sands on the dry side, while 10 per cent. operated 
the other way on the coarse sands. The weighed dry 
sand was first spread on a concrete floor and the 
weighed amount of water was sprinkled on the sand a 
little at a time, and the sand well worked over. Each 
batch was put through a No. 8 riddle and left in an 
iron box, well covered up with a piece of wax cloth 
for about two hours to allow a thorough dissemination 
of the moisture. 

The special flask shown in Fig. 4 was used for mak- 
ing the test bars. The sand was riddled into it, 
enough being used to cover the top about an inch. 
A hand rammer was next used rather gently on the 
sand, compressing the material to about 4 in. over the 
mould, just as is done in moulding-machine practice, 
and the surplus struck off. Next the }-in. pieces 
of timber fitting into the compartments were 
laid on and the whole box and hottom board put 
under the letterpress and pressed flush. The flask 
being 14 in. deep, the introduction of the }-in. pieces 
left the sand blocks 1 in. thick, Two boxes of bars 
were made from each sand and different moisture 
content, and formed enough test pieces to make at 
least two transverse, two crushing, and two permea- 


the upper jar into the lower empty one drives one 
gallon of air through the tube and brass pipe of 
1-in. bore into the sand block, the entire front of 
which is practically unobstructed. When the sand 
is ready for clamping, the rear plate with the }-in. 
diameter hole, through which the air has to pass, 
is coated heavily with taick paint, so that the air 
may not escape along the surface. The block is 
put in position, the top plate put on, and the whole 
clamped sufficiently tight to make a good job. The 
apparatus is now set going; the water running down 
first compresses the air in the lower jar and gradu- 
ally forces it through the sand. When the gallon of 
air has passed through, the test is stopped, the time 
noted, and the two jars reversed. The next test can 
then be made. It took just 5 minutes for the air 
to pass through when empty. The time taken for 
the air to pass through when the sand block was in 
position was noted and the 5 minutes deducted from 
the total time. The results are interesting and 
show how slight in some cases the obstruction of 
the sand really is, and also in a number of cases 
how the 10 per cent. water decreases the permea- 














bility tests, and also a 


piece of each size after dry- 


ing. 
The bars for the transverse test (shown in 
Fig. 5) were made 43 in. long and 1 in. square. 


These were placed on supports 4 in. apart. The 
load was applied in the centre. The knife edge 
placed on the bar of sand and the rod leading down 
to the buckets were of magnesium, while the bucket 
was of thin aluminium, to give the least weight 
possible. Bird-shot was very carefully put into 
the bucket until the bar failed, the weight includ- 
ing the knife edge, etc., was then taken and re- 
corded in decimals of a |b. As the bar section was 
1 in. square, therefore the results are in lbs. per 
sq. in. at 4-in. centres. The tests generally show 
that the coarse sands give the best result with 5 per 
cent. moisture, and the fine with 74 to 10 per cent. 

The crushing test pieces (Fig. 6) were 24 in. 
long by 1 in. square, The illustration shows the 
manner of testing. The apparatus was substanti- 
ally made of brass, the bucket being filled with large 
shot as required. Many of the dried samples were 
very strong, B’ requiring 50 lbs. and O° 60.3 Ibs. to 
crush, 

In order to determine the permeability of the 
sands, test pieces 2-in. square by l-in. thick of each 
sand and various moisture content were made 
at the same time the other test pieces were made. 

Fig. 7 shows the arrangement used The sand 
block is shown clamped in the frame and connected 
with the pressure system, the water descending from 
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bility, quite doubling the time, The head of water 
was 4 ft., about equal to 7 in. of molten metal. 

Fig. 8 shows a German method for the same 
test. The sand (100 ¢.c.m. is always taken) is placed 
in the cylinder A. This has a fine gauze at the 
bottom and is closed at the top with a rubber stopper 
having two openings, one of which leads to the air 
vessel C, the other to the manometer B containing 
water. The air is forced out of the air vessel by the 
stream of water from the upper vessel, and can only 
escape through the sand. The pressure necessary for 
the air to force its way through the sand is indicated 
by the manometer attached. The pressure alone is 
taken into account as indicating the permeability of 
the sand and not the time. Herr Holicky found 
permeability to be greater with sand in a moist con- 
dition; dry sand is close, and therefore less perme- 
able. While this may hold good for the single sand 
he tried, many of the American results were oppo- 
site, and no doubt depend on the composition of 
the sand. He also states that if the sand is com- 
pressed by 10 per cent. of its height, the pressure 
of the manometer increases by over 100 per cent., 
showing how necessary it is to be careful with the 
remmer. 

I have purposely left the remaining two tests 
till last. The rational analysis of each sand was 
determined, but no complete analysis. It was due 
to the non-concordant results in samples having 
practically the same fineness and clay content, that 
the last test was made. 














THE FOUNDRY TRADE JOURNAL, 


About the only (and then not entirely satisfactory) 
method of determining the relative fatness or lean- 
ness of clays is their power to absorb dyes. The fatter 
the clay the more dye is absorbed. The following 
method was adopted:—Use 0.75 grammes of aniline 
green dissolved in 250 cc. of water and shake for five 
minutes. Add 50 grammes of the moulding sand and 
shake for ten minutes, then pour into a settling 
bottle. Let stand all night. Compare with standard 
solution of 0.75 grammes dye in 250 cc. water, shaken 
and let stand in the same way. 


The strong sands could be detected at once by the 
comparatively light green colour of the water in the 
upper part of the bottle, while in the case of the 
weak sands it remained of almost the full strength 
of colour. The coloured water was put in one com- 
parison tube and a measured quantity of the standard 
dye solution in another tube, side by side, and the 
latter diluted till the tints matched. The degree of 
dilution was then calculated and the percentage dye 
absorbed determined. 


From the foregoing some conclusions may be drawn. 
Take the sample B’ shown as typical of a number of 
sands that are puzzling. From the symbols for the 
chemical composition beside each mineral will be realised 
the chief weakness of “ rational analysis.” The fact 
is that all minerals soluble in boiling sulphuric acid 
and in caustic soda are returned in the rational 
analysis as ‘‘ clay substance.” In the case under dis- 
cussion, the limonite, zircon, tourmaline, magnetite, 
rutile, and a little microcline and muscovite are in- 
cluded, and a glance at the chemical composition of 
these minerals will show that most of them have little 
to do with clay. At the same time, from the low 
return of ‘‘felspar,’’ it is evident tne microline 
is moderately decomposed to _ kaolinite. Even 
then, this would not account for the fairly 
high tests and good dye absorption. I am indebted 
to Mr. Searle for a suggestion on this point. He 
believes that the bond in this sand is not due so much 
to clay as to colloidal silica, which he finds to be a 
much more common constituent of sands than is 
generally supposed. Colloidal silica also absorbs dyes, 
and some vegetable matter in some sands will do the 
same. Some very pure quartz sands have a good bond 
due to colloidal silica, and contain less than 0.10 
alumina. This theory would account for many seem- 
ing discrepancies. 


In the tables I. and II. I have taken the five 
sands having the least transverse result and the five 
having the greatest transverse test. The crushing 
test follows the lead of the transverse test except U’, 
The dye test to some extent follows the same lead, 
but I must confess the permeability test is puzzling, 
and it is difficult to offer adequate reasons. You will 
notice the two least permeable are the finest and the 
coarsest sands. The fineness of the one and the large 
dye absorption of the other offer some reason. 


I should like to have added the results of some of 
my experiments, but the Paper is quite long enough, 

Briefly, my idea was to mix an artificial sand as a 
standard. I took 88 per cent. of pure silica sand 
and ground it till all would pass through 4 90-mesh 
sieve, discarded all fine that would pass through 150- 
mesh sieve, added 12 per cent. of good yellow plastic 
clay, which had been separated from all coarse mate- 
rial by washing and decantation. This latter material, 
when dry and powdered, would all pass through a 
150-mesh sieve. The two materials were mixed to- 
gether and 6 per cent. water sprayed on and the 
whole allowed to stand. Next day it was riddled, 
and with each mixing and riddling gained strength. 
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As far as tried, it stood the action of hot metal, and 
was free from scabbing, with little venting. 


Taste I.—Weak. 














|. Rat. Anal. 
Trans.) Crush.|Perm. | Fin, |D.Ab. ——_—_—___ - 
a Ome a | iq | Q. c.S. F. 
Lbs. | Lbs. er we ae 
C1 -| 0.05 | 2.7 3 95.01 3.64) 69.40 | 25.33 5.27 ° 
6 | 0.06 2.35 3 45.27 2.68 45.77 24.23 30.00 
G2 ..| 0.06 | 1.76 1,4, | 64.50 | 2.90 | 56.91 | 21.36 21.7: 
H2 ..} 0.02 | 2.08 3 88.37 | 3.90 | 78.03 | 18.28 3.69 
Ml -| 0.06 1.64 14 95.85 | 3.77 | 64.48 18.85 16.67 
Cl 
1. Quartz 5. Magnetite 
2 Limonite © 6. Serpentine 
3. Tourmaline 7. Microcline 
4. Zircon 8. Apatite 


There are few grains larger than 004” and none show rounded edges 
fue to travel The limomte content 1s average 


F4 
“ees Quartz 10. Hornblende 
2. Garnet 11) Microchne 
3. Diopside 12. Magnetite 
4 Hypersthene 13. Kaolinite 
5. Orthoclase 14. Sericite 
6. Plagioclase 15. Chlorite 
7. Enstatite 16. Apatite 
8. Zircon 17. Rutile 
9. Limonite 
Largest grains .032” diameter. The larger grains are nearly all travel 
rounded Limonite content below average. Microperthite 1s present 


Liquid and gas inclusions are abundant in the quartz 
little alteration 


The feldspars show 


G-2 
1. Quartz 10 Chlorite 
2. Microcline 11. Limonite ~ 
3. Garnet 12. Magnet te 
4. Actinolite 13.° Serncite 
§ Tremolite 14. Titanite 
6. Diopside : 15. Apatite 
7. Plagioclase 16 Hematite 
8. Kaolinite 17. Sillimanite 
9. Zircon 18. Rutile 


Diameter of largest grains .024"; most grains .004" and larger are well 
rounded. There is much mineral dust, which is largely quartz and kaolinite 
The limonite content is low 


H-2 
1 Quartz 7. Muscovite 
2 Microcline 8. Kaolinite 
3. Orthoclase 9. Sericite 
4. Plagioclase 10. Magnetite 
5. Tourmaline 11. Zircon 
6. Limonite 12. Rutile 


Largest grains .006" diameter. Shape of grains, subspherical to angular. 
Grains slightly smaller than .004” show rounding. Limonite content below 


average. Microperthite grains seen. 
M-1 

1. Quartz 10. Sericite 
2. Orthoclase ll. Kaohnite 
3. Plagioclase 2. Tourmaline 
4 Garnet 13. Zircon 
5. Hypersthene 14. Rutile 
6. Enstatite 1S. Chlorite 
7. Hornblende 16. Titanite 
8. Diopside 17. Hematite 
9. Limonite 


Largest grains .024" diameter. Many of the grains are nearly spherical 


in shape. Mineral dust below average. Limonite content less than average 
Microperthite grains considerably decomposed are present. 
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Taste IT.—Strong. 


S Rat. Anal. 
Trans.| Crush.|Perm. 





Fin. D.Ab. 
oa Q. CS. F 
| Lbs. Lbs, | Naas a Sr 
B6 0.73 | 9.82 71.47 | 5.26 | 67.28 | 28.10 4.62 
Nl 0.96 | 6.43) 60.99 | 3.61 | 55.00 41.20 3.80 
N3 1.26 |10.95| ,: | 50.86| 4.77| 58.65 | 3254] 881 
Pl 0.85 | 6.08 | 88.38 | 4.94 | 59.06 | 29.80 | 11.14 
Ul 0.92 | 1.49 33 36.88 | 8.88 | 88.70 8.85 | 2.45 
B-6 
ve 1. Quartz 5. Apatite 
2. Limonite 6. Magnetite 
3. Zircon 7. Sericite 
4. Tourmaline 8. Rutile 


The largest grains are about .02” diameter 
not well developed 


Rounding of the grains is 
The limonite coating is above average 


N-1 
1. Quartz 6. Zircon 
2. Limonite 7. Apatite 
3. Kaolinite 8. Rutile 
4. Magnetite 9. Monazite 
5. Sericite 10. Spinel 


Largest grains about .036" diameter 
Limonite coating abundant 
seen included in quartz. 


Well-rounded grains are common. 
A greenish octahedral crystal of spinel was 


N-3 
1. Quartz 7. Magnetite 
2: Limonite 8. Zircon 
3. Kaolinite 9. Augite 
4. Enstatite 10. Hematite 
5. Microcline 11. Apatite 
6. Tourmaline 12. Rutile 


Largest grains .024" diameter. Well-rounded grains are common. Min 


eral dust low and limonite content above average. 


P-1 
1. Quartz 5. Tourmaline 
2. Limonite 6. Kaolinite 
3. Magnetite 7. Chlorite 


4. Muscovite 
. 
Diameter of largest grains .024". Shape wngular to roughly rounded 


Little mineral dust. Limonite content above average. 


U-1 
1 Quartz 6. Magnetite 
2. Feldspars 7. Chiorite 
3. Zircon 8. Apatite 
4. Kaolinite 9. Rutile 
5.’ Limonite 1D. Hematite 


A poorly assorted, coarse, gravelly sand with some grains over .12° diam- 
The shape of grain varies from angular to crudely rounded. Limonite 
Zircon inclusions in quartz were seen. 


eter 
coating average 

I also tried a mixture of fine silica sand with 8 per 
cent. colloidal silica, and obtained good results. 1 
may say that colloidal silica is being used in Germany 
on a practical basis in renovating spent sand for 
green-sand work. 

In conclusion, I wish to acknowledge help from Dr. 
Moldenke, Herr Holicky, and Mr. Searle. 


Discussion. 

Mr. R. Bucwanan wished to ask Mr. Shaw what 
he actually meant by a pore space. He himself was 
sometimes in doubt as to what was intended by the 
term—for instance, in regard to coke. Then Mr. 
Shaw had referred to colloidal silica. He (Mr. 
Buchanan) had heard the term before, but he did not 
know exactly what was meant by it. That this 
colloidal silica did have a binding action on the sand 
from the moulding point of view was, he thought, 
a very interesting fact. Then, he would like to hear 
what proof there was that coal-dust lowered the fus- 
ing point of sand. That was not quite in accordance 
with his (Mr. Buchanan’s) views. He would also 
like to ask Mr. Shaw’s opinion with regard to the 
influence of coal-dust in moulding sand as causing 
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scabs or helping to stop scabbing. One man thought 
that coal-dust did prevent scabbing, and used 
to ram sand with coal-dust in it, round the runner, 
for that purpose. He did prove that anthracite coal- 
dust, which contained practically no free gases, un- 
doubtedly caused scabbing. 


Mr. C. Hecere quite agreed with Mr. Shaw in re- 
ference to porosity ; in fact, so far as he could see, the 
consideration of porosity had no real value, especially 
when the importance of permeability (which included 
porosity, plus something else) was emphasised. In 
reference to the penetration of the mould by the metal, 
irrespective of the temperature of the metal, he would 
like to ask Mr. Shaw if he would associate this with 
the property of permeability. One thing was clear, 
that no matter how complete the analysis, the micro- 
scope must always play an important part, as the size 
and shape of the grain effected, without exception, 
every property of the sand. 

Mr. H. Pemperton remarked that probably Mr. 
Shaw’s use of aniline dyes in his investigation would 
be new to many of them. With regard to the porosity 
of sand, that was a subject which he thought was 
being taken up by some of the foundrymen nowadays. 
Unknowingly, perhaps, some of them were gradually 
throwing light upon porosity and the venting of the 
mould, because the two subjects seemed to come to- 
gether. It used to be said of some sands that they 
required a tremendous lot of venting, because, with- 
out that venting, it was invariably found that the 
mould would scab. That defect had been somewhat 
eliminated by a different method of ramming up the 
mould, by having the mould rammed uniformly, Mr. 
Shaw had pointed out that no man could ram a mould 
two days the same. He quite agreed with Mr. Shaw 
in that, and he thought that the porosity of the sand 
had a relation to the ramming of the mould, though 
in what degree he was not prepared to say. It was 
well known what a lot of venting a mould for a tank 
plate would formerly have been given, but tank plates 
could be made without any venting at all if the sand 
was rammed uniformly by mechanical power. With 
regard to venting and porosity, he might say that only 
that day he was having an anvil block made, the 
mould for which was rammed by mechanical power. 
The bottom portion weighed about nine tons, and the 
anvil block about six tons, and the casting was made 
without any vents at all. That, he thought, spoke 
somewhat for the porosity of the sand and the even- 
ness and uniformity of the ramming up of the mould. 
Mr. Shaw had spoken about the refractoriness of sand, 
and mentioned that in some tests he used dextrine to 
mix with the water. He (the speaker) would like 
to know what percentage was used in the samples 
shown, and whether the refractoriness was altered by 
using the dextrine. In regard to the samples made 
in the pyramid form, he thought it would be advis- 
able to have mechanical ramming, so that they might 
know exactly the amount of power put on the press 
or ram before the sand was subjected to any test, 
whether crushing test or transverse test. Would Mr. 
Shaw tell them what percentage of coal dust he used, 
because if he could give that figure it might some- 
what answer Mr. Buchanan’s and his own questions 
with regard to the use of colloids in the sand in the 
sample that Mr. Shaw used in connection with the 
casting of the article, and the temperature of the 
metal. Mr. Shaw spoke about the fineness of the 
sand put through the various sieves, but he (Mr. 
Pemberton) thought that there was more to be said 
for the shape of the grains of the sand. He had 
used sands which practically had the same amount 
of alumina and the same fineness of grain, but one 
would not be so strong as the other, owing to the 
shape of the grains, 

















Mr. H. Wrxterton was sure that Mr. Shaw’s work 
in regard to sands would lead other foundrymen to 
go further into what some might regard as the small 
items in connection with foundry work. In the same 
locality they would find some foundrymen getting 
their sands from one part of the country, and some 
from another, and making their choice for no other 
reason than that a certain sand had been recommended 
to them by somebody else. 

Mr. Saw, replying to the discussion, gave an ex- 
planation of what he meant by pore space. The specific 
gravity of the sand after drying at 100 deg. C. was 
tound, then the volume weight was found. The differ- 
ence between the two gave the ratio of pore space 
to sand. For instance, the specific gravity of the 
first German sand named was 2.542. The volume 
weight was 1.187; this gave a theoretical pore volume 
of 53.3 per cent. By dropping water into a dried 
sample of the sand it only took up 45 per cent. of 
water, due, probably, to the water not penetrating all 
parts properly before the sample collapsed. They 
must not, however, confound porosity with permea- 
bility. It was possible to have two sands with the 
same volume of pore space, one say a fine sand, with 
a large number of small twisting passages, making it 
most difficult for the gas to force its way out, and 
another a coarse sand with fewer but larger pas- 
sages, making escape easy. Colloidal silica was a com- 
pound of silica and water in a gelatinous state, and 
was used in Germany as a renovator of spent sand, to 
renew the bond. He thought there was no doubt coal- 
dust reduced the melting point of a sand, as a test 
in a furnace would quickly prove, but in lower tem- 
peratures (say, cast iron), another factor came into 
play. When the molten metal came in contact with 
the facing sand, the volatile matter in the coal-dust 
was turned into a tarry gas, and the latter formed a 
cushion between the molten metal and the sand. This 
would account for the tendency to scab when anthra- 
cite was used as coal-dust, there being little volatile 
matter. This made the question of coal-dust a serious 
one. He thought he had answered Mr. Heggie’s ques- 
tions with that of Mr. Buchanan, except as regarded 
penetration. He did not think permeability had any 
thing to do with this property, but there was a 
searching action with some low-melting metals, such 
as lead, that was very puzzling. Mr. Pemberton had 
mentioned the use of dextrine in the refractory test. 
Its use did not affect the result in any way, but 
helped to hold the top of the pyramid together until 
a certain temperature was reached; also mechanical 
ramming was not necessary for this test. As to the 
percentage of coal-dust, one in eight was a fair average 
tor medium work, but that, of course, depended on the 
size and shape of the casting to be made. He agreed 
that an irregular shape of grain would strengthen the 
sand and make it interlock, but there were very few 
sands in England which were not rounded; they were 
nearly all affected by river action. He thought the 
binding depended more on the clay. 





American Malleable Cast Iron Record. 

One of the open-hearth furnaces in the plant of the 
Pennsylvania Malleable Iron Company has made a re- 
markable record in the melting of iron for malleable 
castings. ‘he furnace was placed in operation on Sep- 
tember 27, 1909, after being generally repaired and the 
roof, bottom, etc., renewed, and was run continuously 
on white iron until July 2, 1911, up to which time it 
made 992 heats. After three days for cleaning the 
chequers, it was again operated up to November 2, 1912, 
making a total of 1,792 heats with an output of 26,880 
tons. The furnace was then stopped for repairs, and 
was again put into operation on November 25, 1912, with 
the old bottom and roof. On March 29, the 210th heat 
was melted on the new run and the furnace was reported 
to be still in good condition. 
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Deoxidisers or Fluxes. 





By Watter J. May. 


To secure the greatest strength in a casting there 
must be absolute soundness and freedom from porosity 
and dirt. To get clean metal it must be melted in a 
proper crucible or furnace to just the necessary tem- 
perature for pouring, and the fuel used must be clean, 
Both underheating and overheating must be avoided, 
and the general conditions must be of the best. Fur- 
ther, the moulds must be clean and well made, the 
various sleeking materials being free from anything 
likely to affect the metal poured, and generaliy the 
moulding materials must be above reproach. With 
a man who understands melting, then, there should 
be no failures so far as the metal is concerned. 

In many foundries, however, failures occur in 
regard to the metals, and usually such failures are 
traceable to something connected with the meiting or 
the form of metal used. In cases where scrap is 
bought in for the foundry there is always room for 
trouble, sort and search the metal as much as one 
may. When such metal is used a cheap material is 
required to remove dirt and occluded gases; and this 
material should complete its cleaning action before 
the metal is poured, while not seriously affecting 
the character of the metal. ‘ 

There is not any universal “flux” for all metals 
alike, and it is rather doubtful whether such a sub- 
stance will be found, but there are substances or com- 
binations of substances which will ensure soundness 
and cleanliness of the metals used for castings with- 
out seriously altering the metal, and these, properly 
used, would not cost more than a halfpenny per cwt 
of the metal poured, while in most cases a farthing 
per cwt. of molten metal would be the cost. 

Generally, in an iron foundry, ferro-aluminium, 
ferro-silicon, or ferro-manganese will, if properly 
used, secure soundness, but at a higher cost than that 
named above, while for brass and bronze either 
aluminium or chloride of zinc in a dry state will 
clean the metal and ensure clean castings, and, if 
not used to excess, none of these things will injure or 
seriously alter the metal. Too much should not be 
applied, however, because it is possible to make con- 
siderable changes in the metals by using these addi- 
tions. Chloride of zinc can also be used with alu- 
minium as well as copper alloys, provided only from 
one to three ounces of the dry salt is stirred into the 
metal, according to its quality. 

There is no reason at all why every casting turned 
out from the foundry should not be sound and clean 
and the people who turn out faulty work are entirely 
to blame in the matter. : F 





Rustproof Coating for Iron Patterns. 


According to 4 writer in the ‘‘ American Machinist,” 
a simple method for preventing the rusting of iron 
patterns is to give them a coat of beeswax, which also 
makes the patterns leave the sand more freely. It is 
stated that the wax will adhere better if the pattern 
is a little rusty and it is well to let it rust before 
applying the wax. To those who have studied the 
mechanism of corrosion, however, this latter advice will 
wear a doubtful aspect; although it will be agreed that 
the pattern should be heated just enough to melt the 
wax when applied. The wax should be rubbed all over 
the pattern with a brush to fill up the holes, etc., and 
the surplus then removed and the pattern left in a cool 
place until perfectly cold. It is best to rub the pattern 
with a stiff bristle brush to make it smooth and glossy. 
Large patterns can be warmed up jn a core oven before 
applying the wax, 
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The Influence of the Metalloids on the Properties 
of Cast Iron. 


By H. I. Coe, M.Sc. (University of Birmingham). 


Tho present research is intended as preliminary to 
one dealing with the effect of metals not usually 
present in cast iron on the iron carbon alloys, in 
order subsequently to ascertain by comparison the 
utility of adding those metals to cast iron. 

The general scheme of work involved an investiga- 
tion of the effect of varying quantities of manganese, 
sulphur, and phosphorus on cast irons containing 
different proportions of silicon. The influence of vary- 
ing total carbon was not considered, and it was en- 
deavoured to keep that element as constant as possible, 
in the region of 3 per cent., though complete success 
in this direction was not attained owing to the diluting 
action of the ferro-silicon employed. The base used 
was American washed iron, which was melted under 
charcoal in a graphite crucible, and when melted the 
other elements were added in the form of suitable 
alloys. 

Transverse bars 15 in. by 1 in. by 1 in. (tested on 
12-in. centres), and 9-in. tensile bars, 6 in. of which 
had a diameter of 3 in., were prepared. Since many 
of the bars were too hard to machine, all were tested 
as cast. The hardness, as determined by the 
scleroscope, often varied very considerably from the 
exterior to the interior. In order, therefore, to get 
relative results the hardness values were in all cases 
obtained from the polished surfaces of the transverse 
bars; their actual value will have to be considered 
in connection with the remarks in Table I. 


The Influence of Silicon on Cast Iron. 


The influence of silicon on the condition of the 
carbon will be seen upon reference to Table I. Broadly, 
the results are in agreement with those given in recent 
papers by Hatfield, and by Hague and Turner, though 
the conditions as regards size of bar and total carbon 
content were slightly different, both factors tending 
to an increased separation of graphite in the present 
series. With the increasing separation of graphite 
the strength and hardness of the bars decreases, while 
the deflection fluctuates somewhat irregularly. 


The Influence of Manganese on Cast Iron in the 
Presence of Silicon. 

The influence of manganese on pure 
alloys has been investigated by Wist, by the author, 
and others. and it has been shown that in such cases 
the addition of manganese increases the stability of 
the carbide owing to the formation of a double car- 
bide of iron and manganese, which does not readily 
decompose; a direct hardening effect is also observed. 

In the presence of 2 or 3 per cent. of silicon the 
effect is similar, though not so pronounced; the hard- 
ness is considerably increased, and the general effect 
of the addition of large quantities of manganese is 
to retain the carbon in the combined form. 

A point of very considerable importance was ob- 
served by A. Hague and T. Turner relative to the 
influence of a small quantity of manganese on a 
siliceous cast iron. 0.6 per cent. of manganese added 
to a cast iron containing 3 per cent. cf silicon resulted 
in a considerable decrease in the percentage of com- 
bined carbon. 


iron-carbon 


The author investigated this point more fully, the 
results of the research being embodied in a Paper 
to the British Foundrymen’s Association. It was 
found that the addition of manganese to a cast iron 
containing 2 per cent. of silicon, either in the presence 
or absence of phosphorus, resulted in a diminution 
of the percentage of combined carbon, with a corre- 
sponding decrease in hardness, this effect reaching a 


maximum with 0.5 per cent. of manganese; 
further addition of manganese was accompanied 
by an increased percentage of combined 


carbon and increased hardness. 

The cast irons examined in the present research were 
prepared in a different manner from those described 
above, but nevertheless, the facts observed are in 
substantial agreement. 

In discussing the influence of manganese there is 
another factor to consider, namely, rate of cooling. 
‘the fracture and the microstructure show that the 
chilling action of the sand is intensified by even small 
additions of manganese. The softening influence of 
the manganese is, however, observed on the unchilled 
interior of ‘the bar. 

This softening influence of small quantities of 
manganese on siliceous irons is due to the precipitation 
ot secondary graphite after solidification down to the 
pearlite arrest point; evidence for this statement is 
found in shrinkage curves and photomicrographs that 
have been published. 

Reference to Table I. shows that the addition of 
small quantities of manganese considerably increases 
the strength and deflection, the effect being more 
marked in those irons which in the ordinary cast con- 
dition are wholly grey. In the latter irons, also, 
the hardness is seen to fall with the addition of 0.5 
per cent. manganese, and then to increase with further 
addition. It will be observed that while the hard- 
ness varies with the combined carbon, the strength 
is more influenced by change in structure. 


The Influence of Sulphur on Cast Iron containing 
Silicon. 

The subject of the influence of sulphur on cast iron 
has attracted considerable attention of late years, 
and important researches dealing with it have been 
published, notably by J. E. Stead and D. M. Levy. 

Dr. Percy, in discussing work performed in his 
laboratory on the influence of sulphur on cast iron, 
states that ‘‘sulphur in certain proportions has the 
power of causing carbon to remain in the combined 
state during solidification after fusion.” This state- 
ment has been fully confirmed by later investigators. 

At the same time, comparatively little is known of 
the effect of sulphur on the mechanical properties of 
cast iron, other than that it hardens the metal owing 
to its influence on the state of the carbon. Again, 
the general opinion is held that it renders cast iron 
the author 


brittle, though knows that some 
foundry managers realise the value of suitable 
proportions of sulphur in increasing the valuable 


mechanical properties of cast iron. 
Reference to the figures given in Table I. shows 
the influence of small additions of sulphur on the 











mechanical and chemical properties. The author has 
already discussed most of the results given in this 
portion of the Table in a Paper entitled “ Sulphur in 
Cast Iron,’’ read before the British Foundrymen’s 
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(2) The strength of the bars increases in a remark- 
able manner with the increase in sulphur content, 
especially in the case of the bars which are wholly 
grey. Bar 37, which has the high tensile strength 


Association, so that only brief reference to it is re- 
quired here. The outstanding features may be sum- 
marised as follows :— 

(1) The influence of sulphur on the 
the carbon is dependent to a considerable 


of 21.2 tons per sq. in., associated with high transverse 
strength and deflection, was too hard to be machined 
easily with ordinary tools, though it would be ser- 
viceable where small, strong castings were required. 
it is probable that the increased strength of the 


condition of 
extent on the 





































































































Tasie I. 
ae | | 
Transvers¢ | j j 
ng *c- Tensile Total | Graphitic ombined| 7 } Man- ~ Phos- | . he 
Ne py pe = Strength, Hardness Cationic | Carbon, | Carbon, | or Gee ganese, oe. phorus 7 Re ee at 
ati ~ I Soshee I ~f per | Number. | pcr Cent. | Per Cent. | Per Cent ~ | Per Cent. *| Per Cent. . 
- sq. in. i 
| Cwts. | | | | 
| | | 
-—_——+- | | | | 
1 29°4 0-084 12 95 57 |} 322 | 003 319 0°40 O01 | 0-018 | White and crystalline, 
9 oO 1 0093 | 13-72 5S | B12 | O25 2-87 | ono | a } Slight central motle 
3 252 0100 | 10°06 sia] 304 | 177 127 | oso | ous |. | White edges 
4 0-094 12°67 a} 32 215 113 1:00 o-ol4 . 0-090 | Narrow white edges. 
315 | 9-098 9-03 49 | «2800 | (1h 119 ri | Be Very slight chill. 
. a 0-102 9-03 470] 3805 |S 110 =| #131 : O01 i bgt . 
=i ¢ ‘ 0-132 1010 | 43 3°02 210 | ong 1-62 0010 O15 0-093 Light grey. 
ie ar 4 0-115 3°05 205 | 100 1°87 oa ” 
” 38 | 0089 14°33 405 | .288 180 | #108 | 208 0-020 j More open grain. 
a) 20-0 0-080 9-92 45 ;} 279 | #173 | 106 | 224 | 0016 0-016 0-077 Pcs at a e 
11 29° 0-080 =| | 597 «| 3-08 | O4 262 058 0-784 tn | White and crystalline. 
12 34°7 0-093 550 | 58 | 322 | Iw 213 | O82 0-350 ver Mottled centre. 
f 0094 12°67 7 =H 328 } 215 } 113 | 1-00 9-014 0090 Narrow white edges. 
098 13°28 DO 3°30 2°25 105 1:00 0050 | 
0-02 16 59 BI 5 315 2°33 0-82 1-02 0-846 } a i 
0°103 16°35 | 65°5 3°08 107) | 201 1°03 2-000 | White and crystalline. 
. ” A f a a suecigi = liaiialbntiinaeainais 
0182 wo | 43 } 302 | 210 092 | 162 | 0040 0015 | 0093 | Light grey. 
0°132 145 3 ; 319 | 289 | O30 | 152 | OS@ 0-027 | Dark velvety grey. 
0-110 ll 40 304 261 o43 | #150 | 1-030 Corners white. 
o148 | 1816 | 425 | 320 | 242 | O78 | 149 2-220 | > | Silvery grey. 
oo |} 992 | 45 279 | 173 1-06 224 | @o1% | O016 | 0-087 | Light grey and open. 
0133 12°12 at | 305 | 283 022 | 225 | Oli : i Dark grey acid close. 
07129 | 15°48 28 31l | 264 047 | 229 | 1:23 | Somewhat lighter. 
0120 15°47 43 303 | 234 | O69 242 | 160 | | ao oo 
0-100 006 | Bt) 304 | 177 1 | (Om | 0-013 | White edges. 
10°46 | a 3-06 6°26 230 | «O80 | 0034 White, slight mottie, 
O14 | 60 313 | | O33 28) | O78 | 0160 } oe ” 
0120 10°18 58 3-00 o33 | 267 | ose 0-103 | cae 
0-102 9°08 ij | 3°05 105 1°10 131 | oo11 | Slight chill. 
0-116 13°28 mw | 3:16 145 171 135 | } 0050 | Considerable chill. 
W127 Ms 300 0°89 2-20 130 | | 0105 | | White, slight motile, 
0-122 an ee | 050 | 244 132 «| 0150 | | ‘ ee 
u122 13°05 61 | 291 0-40 251 117 O193 | | Only centre mottied. 
0132 | 10-10 43 302 210 092 | 162 ous =| 00 0093 | Light grey. 
0-118 15-84 43 312 212 | 100 | 100 0-031 o 
120 14°28 43 290 | 175 | 115 | 163 0-056 re 
0126 at | 802 180 | #1 140 | | 0-084 Corners chilled. 
0127 S84 43 309 195 114 en | | 0-090 | Stee “atten 
0-096 14°50 a ; 204 1:69 1°25 1°52 0-105 | Edges chilled. 
0-102 18°48 60 3°05 | 1°80 125 16 | Oz | pee 
0-090 12°24 60 2°87 0 67 2-20 1°55 0-155 White, mottled centre. 
0-080 4-92 6 | 279 | 473 106 | 224 0016 0016 0-027 | Light grey, open. 
old 13°04 4% | 290 | 186 | 106 2°24 0104 | ot 
0150 19°71" 43 270 | 187 | #118 | 237 e180 | es 
0-106 161 | os | 270 | O88 | 1-85 } 205 | 0-452 | White edges, grey centre. 
39 27 0-097 12°61 8 | 290 1:57 133. | 133 0-825 0-208 | Chilled edges. 
a 290 0125 14°90 44 | 306 234 072 | 105 0857 0027 | Grey. 
mere 244 0-094 12°67 47 3°28 215 | 113 | 100 | ov | | 0-090 Narrow white edge. 
41 212 0-093 13-20 | 405 3°24 205 | #4119 | 106 | | 0406 | Uniform open grey 
42 25°0 os 15°30 43 19 219 1:00 103 SO ' | oslo | Closer grain 
43 | 224 0-074 12°50 62 248 ono 138 | 106 | | 2000 | Whitish tinged grey 
ce ian endian See Dcetanmnnanttins a be I a a Eee OM >. 
a 23°8 0132 ww |} 4% | 302 | 210 | ove | 162 0040 | O15 | 0-093 | Light grey. 
-}44 | 261 0128 1490 | 37°5 303 | 214 | os 1°62 | | 0-400 | Later grey 
514 | 277 O19 | @& 305 | 217 | 088 | 140 | Le 0-620 e 
% | 46 272 | 0193 1656 | 40 301 | 214 | 087 | 168 | | 0755 | 
= | 47 244 0-099 768 48 2°77 103 | 1a |) ado } 1-225 | k 
7 | 48 189 0°073 39 4 24 | 103 | #138 | 19 | 1745 | Mutiled grey 
=|/9 | 238 | 0080 14°33 4 | 380 1-08 ~ 2°03 0-020 0-040 rat y, open 
“1 4 26°3 12 510 | 78 1°03 2-05 Os1z Speckled grey, 
> » 4 > oo . &5 ; nO | 1 08  j 34 | 980 : paler 
ml 241 12°10 139 «| «61a | 200 | 1°100 
52 19°7 0-Ux0 87 | } 2 5 | | (246 | 1-850 
53 | 166 0-050 11°10 | o92 | 1°33 208 =| } 2-246 " os ° 
54 | ¥ Po eA) | oo 733 Bs 133 a | dred j | | 2-880 Glazed appearance 








° Broke in shoulder Turned down to $ in. and retested “broke at 212 tons per sq. in, 
percentage of silicon; with a low silicon content the 
addition of mere traces of sulphur is sufficient to 
throw the greater part of the carbon into the com- 
bined form in the conditions under which the bars 
were cast, while with a higher silicon content ap- 
preciable additions of sulphur may be made without 
any considerable change in the condition of the car- 
bon. The hardness of the bars is largely a function 
ot the combined carbon. 


bars is due to the effect of sulphur in modifying the 
dendritic structure of the irons, and on the fineness 
of the graphite, more than to its effect on the con- 
dition of the carbon. Rough tests with a hammer 
showed no indication of brittleness due to sulphur. 
(3) Manganese in the proportions required to form 
MnS practically neutralises the normal influence of 
sulphur on the condition of the carbon, and in excess 
it tends to the elimination of sulphur owing to the 
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separation of manganese sulphide from the fluid cast 
iron before solidification commences. The mixture 
made up for Bar 40 was equivalent to 1.2 per cent. 
manganese and 0.2 per cent. sulphur. | 

(4) There was no evidence in the experiments de- 
scribed to show that high sulphur content results 
in the formation of blow-holes. 


The Influence of Phosphorus on Cast Iron 
containing Silicon. 
The influence of phosphorus on the condition of the 
carbon in siliceous irons is shown in Table I. Addi- 


ao. Ae 
Fic. 1.—Bar 1. 0.42 PER CENT. 
Smicon. (Macniriep 70 DIAMETERS.) 


tions up to 1 per cent. have comparatively little 
effect, appearing slightly to diminish the percentage 
of combined carbon and to decrease the hardness, but 
larger quantities cause the retention of an increased 
percentage of carbon in the combined form. It 1s 
possible that two influences are at work: on the 
one hand, the tendency of phosphorus to retain iron 
carbide as the third constituent of a triple eutectic, 
and, on the other hand, the tendency to the forma- 
tion of graphite owing to the metal remaining in the 
fluid or semi-fluid condition for a longer time by reason 





Fic. 2.—Bar 3. 0,80 PER CENT. 
Siticon. (Macniriep 70 D1aMeTERS.) 


of the presence of phosphorus. With small percentages 
of phosphorus only, the latter factor more than 
balances the tendency of phosphorus to retain the 
carbon in the combined form. 

The chilling action of the sand in irons low in 
silicon is not nearly so marked in the presence of 
phosphorus. The addition of about 1 per cent. of 
phosphorus appears to strengthen cast iron, but the 
addition of 2 per cent. results in a hard, weak, brittle 
material possessing low deflection. 


The Microstructure of the Cast Irons. 


The microstructure in general bears out the change 
in the condition of the carbon as shown by the analysis. 
Fig. 1 shows that the microstructure of Bar 1, 0.4 
per cent. silicon, is identical with that of pure white 
iron containing about 3 per cent. of carbon. Further 
addition of silicon results in the partial breakdown 
of the iron carbide, as is illustrated by the micro- 
structure of Bar 3, 0.8 per cent. silicon (Fig. 2). 
Fig. 3 shows that complete decomposition of all free 
iron carbide has taken place with the addition of 1.6 
per cent. silicon. The specimen was not etched, and 





Fic. 3.—-Bar 7. 1,62 
Sinricon. UNetcHen. 
70 DIAMETERS.) 


PER CENT. 
(MAGNIFIED 


the photograph shows very clearly the marked dendritic 
form of the primary crystals, and also the replacement 
of the iron carbide-pearlite eutectic by one of graphite 
and pearlite. Whether this graphite-pearlite complex 
is a true eutectic is a matter for discussion. ‘The 
pearlite (the result of the decomposition of austenite 
in the neighbourhood of 700 degs. C.) is better de- 
veloped in the irons that are mottled or white than in 
those that are grey. 

It may be repeated here that any diminution in the 
pronounced dendritic structure of the cast irons is 
accompanied by an increase in strength, and that the 





Fic. 4.—Bar 16. 1.52 PER cent. 


Siticon; 0.54 per cENT. MAn- 
GANESE. (Macniriep 70 Dra- 


METERS. ) 


influence of sulphur in increasing the strength of 
cast iron is largely due to this action. 

Further addition of silicon within the limits of tne 
experiments described is not accompanied by any 
change in the microstructure. 

Manganese in small quantity (0.5 per cent.) added 
to grey irons results in the replacement of part of 
the pearlitic ground-mass by ferrite (Fig. 4), thus 
bearing out remarks made in discussing the effect 
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of manganese on the condition of the carbon and 
the hardness of the bars. 

Fig. 5 illustrates the influence of a considerable 
addition of sulphur to an iron containing 1.55 per 
cent. silicon; in the absence of sulphur the iron 
carbide areas are absent. Fig. 6 is interesting since 
it illustrates a structure under low power, which has 
been shown to be characteristic of cast irons possessing 
considerable strength; further, it points to an in- 





Fic. 5.—Bar 35. 1.55 PER CENT. 
Siricon; 0.15 per CENT, SULPHUR. 
(Macniriep 70 DIAMETERS.) 


teresting sequence in the solidification of the metal, 
grey areas consisting of pearlite and graphite being 
surrounded by a network of the iron carbide-pearlite 
eutectic, which solidifies last. 

The blobs of yellow-brown iron sulphide, FeS, in 
the grey irons of the series were found towards the 
boundaries of the primary crystals, while in the 
mottled and white irons the greater portion of the 
iron sulphide was observed in association with the 
iron carbide-pearlite eutectic. 

The addition of phosphorus results, as is well known, 
in the formation of a eutectic, the nature of which 
varies according to the amount of other impurities 
present in the cast iron, Fig. 7 of Bar 46, 1.6 per 





Fie. 


6.—Bar 34. 
Srrtcon; 0.11 per cent. SULPHUR. 
(Macniriep 26 DIAMETERS.) 


1.69 PER CENT. 


cent. silicon, 0.75 per cent. phosphorus, shows the 
normal form of phosphide eutectic together with flakes 
of graphite embedded in a ground-mass of pearlite. 
There are apparently three stages in the solidification 
of such an iron: (1) the separation of primary austenite 
crystals, followed by (2) a separation of graphite, and 
afterwards by (3) the solidification of the eutectic. 
Fig. 8 (Bar 48, 1.6 per cent. silicon, 1.95 per cent. 
phosphorus, heat tinted), shows a considerable change 
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in the character of the eutectic, which now appears to 
consist of three constituents—iron carbide, tinted 
darkest; iron phosphide, slightly lighter ; and pearlite, 
which make up a ternary eutectic. The rectilinear 
crystallisation of the iron carbide is well displayed in 
Fig. 9, a photograph of the same iron; it explains the 
brittleness of these cast irons, since these thin plates 
of hard, brittle material form lines of weakness along 
which fracture easily takes place. 


Pyrometric Results. , 

An investigation was made of the influence of the 
metalloids on the temperature of pearlite formation, 
and results were obtained in accordance with those 
that have already been published, namely, that silicon 
raises the temperature of pearlite formation by some 
25 degs. C. for each per cent. added, while the addition 
of 1 per cent. of manganese depresses that point by 
the same number of degrees. 

Complete cooling curves of a number of phosphoric 
irons were taken; 450 grammes each of Bars 9, 49, 
50, 51, 53, 54, containing about 2 per cent. of silicon, 
and up to 2.8 per cent. of phosphorus, were melted in 
a gas-injector furnace and readings taken during 





Fie. 7,—Bar 46. 1.58 PER CENT. 
Sinicon; 0.75 PER CENT. PuHos- 
pHoorus. (MaGniriep 114 Dta- 


METERS.) 


cooling on a thermocouple potentiometer. 


The com- 
position of the buttons obtained was as 


follows : — 





A.* B. em E.* F 
Per Per Per Per Per Per 
cent. cent. | cent. cent. | cent. | cent. 
Total carbon ..| 2.71 | 2.82 | 2.60] 2.68 | 2.20] 2.38 
Graphitic carbon .| 2.54 | 2.08 | 1.55] 1.60) 1.50) 1.31 
Combined carbon | 0.17 | 0.74) 1.005 1.08 0.70 1.07 
Silicon .. ‘ --| 2.01 | 209] 2.17] 1.81 | 1.83 | 1.85 
Phosphorus -| 0.09 | 0.53 | 1.01} 1.23 | 2.16 | 2.90 


* Reheated to about 940° C. and cooled slowly. 


The curves drawn in Fig. 10 show a number of 
interesting arrest points. The temperature of initial 
solidification is lowered, at first slightly, then more 
rapidly, with over 2 per cent. of phosphorus. The 
same statement holds good for the second arrest point, 
except that the effect is more marked; the intensity 
of this arrest diminishes with increase in phosphorus. 

The third arrest point in those melts containing 
phosphorus is due to the solidification at about 
930 degs. C. of a phosphide eutectic; the intensity 
of this arrest increases with the increase in phosphorus 
content, which also raises the actual temperature at 
which solidification takes place. 

The fourth arrest point, due to the formation of 
pearlite, does not appear to be influenced by the 
addition of phosphorus. 
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In melts E and F a slight arrest was observed at 
720 degs. C. which may be due, as suggested by 
Dr Stead, to the formation of pearlite from the 
austenite of the ternary eutectic. 

The assistance of the microscope is required in the 
interpretation of these various arrest points on the 
cooling curves, and the remarks made in discussing 
the microstructure of the bars will be sufficient to 
explain the arrests. 

A reference to the shrinkage curve of a phosphoric 
iron given by Professor T. Turner in his Paper on the 





Fic. 8,—Bar 48. 1.59 PER CENT. 
Sinicon; 1.75 PER CENT. PHos- 
PHORUS. HEAT TINTED. (MAGNI- 


FIED 105 DIAMETERS.) 


‘Volume and Temperature Changes during the Cool- 
ing of Cast Iron,” in 1906, will be instructive in this 
connection, 

Finally, with regard to the formation of graphite 
in cast irons, there was strong evidence in many 
cases of the preliminary separation of carbide of iron, 
followed by its decomposition with the liberation of 
graphite. In a section, part of which is shown in 
Fig. 2, the complete sequence could easily be followed. 

Undecomposed areas of eutectic were associated with 
others in which part of the iron carbide had just 
decomposed before complete solidification took place ; 
mere spots or very small flakes of graphite had 





Fie, 9.-——-Bar 48. 1.59 PER CENT. 
Sintcon; 1.75 PER CENT. PHOoOs- 
PHORUS. HEAT TINTED. (MAGNI- 


FIED 140 DIAMETERS.) 


formed, but nearer the centre of the bar, which re- 
mained fluid rather longer, long flakes had formed 
by the linking up of these spots or smaller flakes. 


Summary. 


Silicon decreases the strength and hardness of cast 
iron owing to its effect in promoting the decomposition 
ot iron carbide. 
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Manganese to the extent of 0.5 per cent. results 
in a considerable softening of siliceous grey irons, 
owing to its effect on the condition of the carbon; 
the strength is increased by the addition of manganese. 

The influence of sulphur is largely determined by 
the percentage of silicon present. Carefully controlled, 
it should be of considerable value to the ironfounder 
in mixing his irons for any particular purpose. 

In the absence of manganese, and in the presence 
ot about 2 per cent. of silicon, very strong grey cast 
irons may be obtained if the percentage of sulphur 
he judiciously raised. 

Phosphorus to the extent of about 1 per cent. is 
useful, since it confers fluidity upon cast iron, slightly 
increases the strength, and also slightly diminishes 
the hardness of the metal. A higher percentage re- 
sults, however, in a hard brittle material. 


Discussion. 
Mr. E. Avamson (Sheffield) handed in the follow- 


ing written contribution to the discussion :— 
The author is to be congratulated upon his 


Paper, and more particularly on his conclusions 
with regard to the influence of sulphur and _ phos- 
phorus. It is hoped these conclusions will assist in 
removing the unnecessary demand in chemical specifi- 
cations tor low sulphur in foundry irons, and also 
do some little to establish the fact, well-known in 
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749° 
the iron foundry, that high-phosphorus irons can, 
and do, regularly give high mechanical tests. Both 


of these facts have on several occasions during recent 
years been brought by me before technical institutes, 
apparently without any result in altering the 
cpinions of those who insist on the primary im- 
portance of chemical composition. Now, however, 
there is hope. With regard to sulphur, this was 
strongly taken up by me in a discussion before the 
Cleveland engineers in March, 1907, also in my 
Papers of November, 1906, and February, 1909, in 
the latter of which were given figures of high tests 
with iron containing high sulphur. With regard 
to phosphorus, it was clearly demonstrated in the 
Paper given before the Iron and Steel Institute in 
October, 1909, that a better transverse test was 
obtained with phosphorus 1.20 per cent. than 0.80 
per cent. Mr. Coe’s tests are not from works prac- 
tice, whilst mine were, and his results confirm mine. 
There are, however, a few points upon which Mr. 
Coe’s conclusions do not appear to be quite correct ; 


but it is satisfactory to note he has _ given 
the fracture of his samples, as this _ is 
of the greatest importance to the man 
who is actually using iron for high-class 
castings. In his summary Mr. Coe states that 


‘silicon decreases the strength and hardness of cast 
iron, owing to its effect in promoting. a decomposi- 
tion of the iron carbide.”” Mr. Coe appears to draw 














conclusions from his own tests, but ignores the re- 
sults obtained by others who do not agree with him. 
In works practice there is constantly to be faced 
the simple fact that similar tensile and transverse 
tests are regularly obtained with silicons varying 
from about 1.00 per cent. to just over 3.00 per cent., 
and the writer witnessed the breaking of one test bar 
2 in. by 1 in., with 3 ft. centres, which gave 32 
ewts. transverse and 0.80 in. deflection, and which 
contained :—Silicon, 3.18 per cent.; sulphur, 0.06 
per cent.; phosphorus, 1.20 per cent.; manganese, 
0.90 per cent. This might be considered an excep- 
tional deflection, but at the same works the daily 
average was 0.60 in., with a similar silicon content. 
Before both the West of Scotland Iron and Steel 
Institute and the Staffordshire Iron and Steel In- 
stitute I have given results of tests which were the 
same with silicon, 1.15 per cent. and 2.67 per cent., 
which confirm my everyday works experience that 
variations of silicon do not necessarily mean varia- 
tions in strength. This is further shown in my 
Paper before this Institute in October, 1909, where 
additions of silicon in one case rather raised the 
tensile test results, whilst in a duplicate set of tests 
they lowered it, and in the transverse tests in 
Table III. of that Paper, the addition of silicon 
made no material difference in the one case, whilst in 
the other the test results were lower. In a 
Paper given by me before this Institute in May, 
1906, it was shown that the addition of silicon ap- 
peared to raise both the tensile and transverse tests. 
I obtained 48.9 cwts.—the hignest test of that re- 
search—with silicon 0.91 per cent, using a similar 
material as the base of my investigations, viz., 
American washed iron. On this basis our results 
should have agreed more closely. Under certain 
conditiéns it may be quite true that additions of 
silicon will reduce the strength of cast iron; but I 
have never been able to prove that variations of 
silicon per se have any material influence on tests 
in foundry practice. It is not denied that silicon 
reduces the hardness of cast iron; this was clearly 
confirmed by showing that the additions of only 
0.66 per cent. silicon reduced the depth of the chill 
from ? in. to 1/16 in., and made the fracture of the 
iron greyer. It would, however, be interesting to 
nave Mr. Coe’s opinion as to whether the influence 
of silicon in converting carbon to graphite is ex- 
pressed as a chemical equation, or whether he con- 
siders it primarily a matter of temperature. 

With regard to manganese, Mr. Coe _ refers to Hague 
and Turner’s results of the softening effect—other- 
wise reduction of combined carbon—by the addition 
of 0.50 per cent. manganese. Unfortunately, there 
is given no complete analysis and fracture of the iron 
before the addition of manganese, and the man- 
ganese in the iron after the addition of 0.50 per 
cent. is also not given. It is therefore impossible 
to draw any conclusions as to the reason of the addi- 
tion of manganese apparently softening iron. The 
cause may be in temperature, for it is well-known 
that 40 to 50 per cent. of the manganese oxidises when 
added to molten metal, and hence produces heat 
units. Some years ago a statement was made that 
manganese turned white iron grey, but on enquiry 
it was found that manganese was melted in a crucible 
with a certain iron and allowed to cool down in the 
crucible, which was left in the furnace until cold; 
thus by slow cooling the iron became grey—not be- 
cause of the presence of manganese, but in spite of 
it. With regard to the effect of manganese on the 
strength of the iron, Mr. Coe’s conclusions again do 
not agree with the results given in my Paper of 
May, 1906, although the base for our exneriments 
was the same. Mine do confirm Dr. J. E. Stead’s, 
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and are also confirmed by the everyday works ex- 
perience that when the manganese is much over 1.00 
per cent. there is a decided weakening of the iron. 
it appears clear that the increased strength imparted 
to Mr. Coe’s tests with low silicon and high man- 
ganese is due to some physical influence or chilling 
action on the test bars—the rapid cooling being, ot 
course, influenced by the presence of manganese, 
and I am glad to note that Mr. Coe makes a state- 
ment which has frequently been voiced by me in 
public, but denied by chemists in discussion, viz., 
‘‘the strength is more influenced by the change in 
fracture.’’ He refers also to the influence on the 
structure of the fineness of the graphite, a subject 
which I have mentioned on several occasions betore 
this and other Institutes. My later experience con- 
firms my former statements that the cnange in 
structure has more to do with the tests of cast iron 
than analyses, and the influence of change of struc- 
ture is a physical one, more than due to chemical 
composition, 

With Mr. Coe’s summary with regard to sulphur, 
I am in agreement. The natural outcome of his con- 
clusions, however, is to ask what need, then, is there 
for chemical specifications of a standard sulphur of 
0.05 per cent. maximum, with penalties if this be 
exceeded, such as proposed to the International As- 
sociation for the Testing of Materials in 1909? 
Further, it is pleasing to see his statement with 
regard to iron containing phosphorus 1.00 per cent. 
as being useful; and whilst in the foundry high- 
phosphorus irons can, and do, regularly give good 
mechanical tests, it is not possible to agree with him 
that the addition of phosphorus per se increases 
tests; such statements to a foundryman are mislead- 
ing, and the results I quoted in May, 1906, show 
that the transverse test decreases with the addition 
of phosphorus per se, as does also the deflection, 
suggesting a more brittle iron. Again these re- 
sults were from the same base as used by Mr. Coe, 
and the first temperatures in each test were, as a 
matter of coincidence, identical, viz., 1,258 deg.; 
hence this statement that the addition of about 
1.00 per cent. phosphorus appears to strengthen cast 
iron can only apply to his own results. They do 
not confirm my own tests either in research or works, 
and it would be dangerous to apply his statement as 
a principle to works practice. Mr. Coe further 
states that the addition of phosphorus up to 1.00 per 
cent. slightly diminishes the percentage of combined 
carbon. This is clearly indicated in my Paper of 
May, 1906, in which it is shown that the addition 
or phosphorus lowers the combined carbon (the depth 
of chill), and decreases the mottle at the back of the 
chill, thus producing greyer iron. In the Paper 
just mentioned, attention was also drawn to the 
softening effect of phosphorus, and this was com- 
mented upon by Dr. Stead in the discussion. It 
might now be suggested that the hardening 
effect of higher phosphorus per se in in- 
creasing the combined carbon is due to 
the reduction in the percentage of total 
carbon, which is considerable with the higher phos- 
phorus, and even a contributory cause migat be the 
method in which the alloy containing phosphorus was 
added to the metal. This reduction of the total 
carbon per se would materially increase the per- 
centage of combined carbon on cooling, independent 
of phosphorus, and if too much alloy containing 
phosphorus were added to the metal when melted in 
the crucible, the result might be what iis known as a 
‘‘chilling,’’ thus increasing the combined carbon. 
Mr. Coe will remember that in discussing both his 
and Hague and Turner’s Papers (‘‘ Journal of I. & S. 
Inst.,’’ 1910, TT.), I pointed out that their conclusions 
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iguored the variations in total carbon, and _ the 
results were more likely to be due to the variations 
of carbon contents. ‘Total carbon per se must not be 
ignored, and I have shown in various Papers that 
grey iron (i.e., iron containing low combined carbon 
and high graphite) can be produced by increasing 
the total carbon, even in the absence of silicon, etc. 
Only in January last, in discussing a certain Paper, 
Professor Turner discredited my work, inferring 
that my conclusions were due to lack of practical 
experience. As the present Paper is given by one of 
his staff, it is perhaps a fitting opportunity to say 
that my statements, such as made in this discussion, 
are the outcome of personal practical works ex- 
perience, as have been all the statements made in my 
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Papers. It is probably a combination of technical 
and practical training which enables me to view the 
phenomena occurring in pig. and cast iron in differ- 
ent perspective from those who have had no practical 
training; and it is possible that I may not always 
have been quite understood by the chemist because 
I have endeavoured to put things in such a way that 
the practical man would understand. In conclusion, 
Mr. Coe’s pyrometric results are of very great in- 
terest, particularly in view of the curves presented 
by me before this Institute in October, 1911; and 
it would be interesting to have Mr. Coe’s conclusions 
as to the cause of the lowering of the first arrest 
and the virtual disappearance of the arrest at which 
graphite is understood to separate out. 


Making Flange Cylinders With Internal and 
External Branches in Loam. 





By Sidney G. Smith. 


(All 


Rights 


Reserved.) 





The following procedure, whether usual or un- 
usual, in making cylinders with internal and ex- 
ternal branches should be interesting. In tormer 
articles the author has described the methods 
adopted in cylinder making, and these will not be, 
repeated in the present article; the detailed de- 
scription given now will only refer to the method 
of moulding the double branches. Apart from this, 
the method for an external flanged cylinder is the 
same as before given in other articles. For clear- 
ness, care has been taken to give much detail, in 
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Fic. 1.—Castine witn INTERNAL AND EXTERNAL 


BRANCHES. 


order that the method of working may not only be 
understood by those engaged upon loam work, but 
also by those who are not directly employed upon 
such work. 

Fig. 1 is a sketch of the casting required; Fig. 2 
is a section of the complete mould and tackle before 
being rammed up outside with rings; Fig. 3 is a 
section of the mould completed before the removal 
of the striking board; and Fig. 4 is a section of 
the completed core before being lifted away from 





its bracket and step and the removal of the core 
striking board. Fig. 5 shows plate A (Fig. 3) to 
carry the external branch boxes; Fig. 6 shows plate 
B (Fig. 4) to carry internal branch boxes; Fig. 7 
shows the cake plate C (Fig. 4) and striking board, 
which covers and closes in the flange of the internal 
branch; Fig 8 shows the internal branch box D (Fig. 
4); and Fig. 9 is the back view of the internal 


branch box (Figs. 7 and 8, when cottered together). 
Vig. 10 shows in section the cake plate E with strik- 
ing board set, which covers and closes in the socket 
of the external branch; Fig. 11 shows the external 
socket branch rammed in the box; Fig. 12 the socket 
branch pattern drawn and the mould finished ready 
13 the 


for drying; Fig. internal flange branch 























rammed in the box; and Fig. 14 the branch pattern 
drawn, ready for drying. Ls 

The procedure with the branches is similar to 
that for branch pipes vertically cast in loam, but 
the possibility of error in the present case is great, 
on account of the two branches being in direct line; 
and when it is remembered that the two external 
branches are bricked in the mould and the two 
internal branches are bricked in the core, and that 
one core passes through the internal and external 
branches, very accurate measurements must be ob- 














THE FOUNDRY TRADE JOURNAL, 


served, as the least deviation of either branch will 
throw the thickness of the branches out of truth. 

Each branch is rammed separately in a box with 
milled sand or ground loam par dried. When the 
branches are finished off and black-washed they are 
partly, or wholly, dried in order that they may 
stand handling (see Figs. 11, 12, 13, and 14). 

When proceeding to do this, the cake plates (C 
and E, Figs. 7 and 10) are swept up in loam and 
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the socket pattern drawn, and the cake-plate re- 
placed and cottered, and box turned over (see 
Figs. 11, 12, 13 and 14), and in each case dried or 
par dried. 

Reterring now to Fig. 3, the brickwork is carried 
up to plate A (Fig. 5), which carries the external 
branch boxes, a chalk mark on the striking board 
indicating its position, which is ascertained by the 
moulder measuring half of the square of the branch 
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dried. The flange branch and socket branch pat- 
terns are laid on, the prints of which should fit 
that formed by the striking board; and 
the box being put on, is rammed, _ in 
the case of the flange branch. When rammed the 

































































ES 88 EBS \\ \ 
SS BB N\\ 


L 
SSS 





Fig. 4.—Section or Compete Core. 


pattern is drawn, the box and cake plate turned 
over, the cake plate lifted off, the flange pattern 
drawn, the cake plate replaced, cottered and again 
turned over. With the socket branch, after being 
rammed, the box and cake plate are turned over, 
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3.—Section or Movtp CompLete BEFoRE REMOVAL or STRIKING Boarp. 
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box from the branch centre line, and making a 
little allowance for packing. When the plate is 
bedded in the loam the branches and boxes are set 
to the centre line on the mould striking board, which 
has previously heen determined by the pattern- 
maker. The accurate setting of the branch is done 
as described in a former article, by inserting in 
the branch what may be called a double set-square, 


ae 
on ~ 
ing 








Fic, 


5.—Piate A (Fic. 3) 


in the form of a wood cross (see Fig. 15, which 

shows the front view of branch box) which exactly 

fits the branch, the horizontal web of the cross being 

shaped to the external radius of the cylinder. The 

cross rests against the cake plate at the back of 
c 2 
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the flange, and determines the length of the branch. 
When the branch is accurately set by means of iron 
packing, the striking board centre line should follow 
the radial web of the cross square, and the vertical 
web of the square should directly align with the 
striking board. When the lines and cross square 
are correct the setting of a branch occupies only 
few minutes. 
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These are checked over by the pattern- 
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Fic. 6. 


———————— 


Pani B (Fie. 4). 


maker. It is obvious that for accurate working ir 
setting branches the striking board must not be 
warped or twisted. When both external branches 
are set usual, 
Referring now to setting of the 
branches is done on but with the in- 


bricking is proceeded with as 
the 
lines, 


Fig. 4, 
similar 
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Before putting the branch core into its place, the 
socket-branch cake plate E is taken off. The core, 
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im || 
Fie, 7.—Cake Piate C Fig. 8.—Internat Brancn 
(Fie. 4) anp STRIKING Box D (Fie. 4). 
Boarp, 


which may be made in either sand or loam, is then 
passed through, the end of the core having been 
tapered to fit the print or shoulder of the flange- 





Fic. 9.—Back View or Fic. 10.—Cakre Pratt E 
© anp D_ CortTered WITH STRIKING Boar»D 
TOGETHER. Ser. 


branch cake plate (C) print and seat formed by the 
striking board (see Figs. 7 and 14); this centres 
the core at that end, and the bolt is then passed 
through a washer plate and core from the socket 








en 
Fic, 11,—Exrernat Fie, 12.—Socxer Fic. 13.—Inrernat Fic. 14,—INTERNAL Fic. 15.—Front 
Socxer Brancu BrRancn Movu.p. FLANGE BRANCH Brancn Moutp. View or Brancn 
IN Box. IN Box. Box. 
ternal branches the curve of circumference is re- end; another washer plate is passed over the 
versed, as will be noticed by the internal and ex- threaded end of the bolt; when through at the flange 
ternal branch boxes, necessitating cross squares to end the nut is screwed tight, and the core centred 
suit. The difference in this case is that the core from the socket end. After this the cake plate E 


revolves. 
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Fie. 16. 





—STRAIGHT-EDGE FOR SETTING BRANCHES. 


To set the branches in direct opposition, are used 
straight-edges recessed for the core spindle, in the 
case of the internal branches (see Fig. 16) and 
mould spindle (see Fig. 17). The same straight- 











Fic. 17.—STRAIGHT-EDGE FoR SETTING BRANCHES. 


edges are used as size sticks for setting the mould 
and core-striking boards when commencing the job. 


Fig. 18 shows how the branch core is fixed and 
held. The figure shows a section of the cylinder 


and branches when the mould is put together. 


is replaced and cottered. The branch core is then 
secure, as it is pulled up from the socket end of the 
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Fic. 18.—SnHowine now Brancu Core 1s FIXED 


core to the seat at the flange end, the washer plate 
at that end overlapping the hole in the plate C, 
gripping the core as the nut is tightened. 

When easing the main body core for contraction 
after the pouring, of course, the plate A (Figs. 4 
and 3) which carries the internal branches is broken 
and the key-piece removed. 
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What a Patternmaker Sees in the Foundry.” 





By William Mathews. 





The function of the pattern-maker is, on the one 
hand, to ‘nterpret in practical fashion the ideas of the 
designer or draughtsman to the founder or moulder, 
whilst on the other hand he ought to interpret to the 
drawing office the peculiar difficulties of the founder 
and moulder occasioned by faulty design or extrava- 
gant refinements. It is indispensable that he should 
be able to read readily and clearly any drawing put 
before him, and to point out in intelligent language 
any inconsistences or discrepancies. 

One side of a pattern-maker’s training consists in 
what he sees in the foundry, and this continues from 
his apprenticeship until the last day of his active con- 
nection with the trade. It is impossible to over-esti- 
mate the importance of this part of his training, be- 
cause on it depends very largely his success as a prac- 
tical pattern-maker. He may at the outset be some- 
what puzzled by the different methods adopted in 
different foundries, and especially by the pronounced 
differences in the practice of different districts. But 
it may be laid down as a general principle that the 
pattern-maker has to conform to the needs and 
methods of the shop or shops where he may from time 
to time be located. 

He may, of course, and should suggest alterations in 
the methods of doing certain jobs, since no shop or 
ilistrict has a monopoly of the best practice in every 
particular; but as a general principle it may be stated 
that the system of moulding in any district is, broadly 
speaking, that which has been evolved by years of ex- 
perience as the best fitted for that district, and as a 
consequence the pattern-maker has to accommodate 
his views on patterns to the established practice. The 
writer proposes here to record some of his impressions 
based on actual experience of the different methods 
adopted in connection with large castings for marine 
engines, both reciprocating and turbine, first of all 
in the Clyde district, and next those in vogue on the 
Lyne. 


Clyde and Tyne Methods Prepared. 


Cylinders, condensers, and sometimes columns for 
reciprocating jobs, as well as casings for turbine en- 
gines, are in most foundries in the Clyde Valley made 
in loam, a class of moulding in which that district 
excels. Patterns required for this practice are of 
open-frame-work construction, leaving to a consider- 
able extent their own cores—that is, wood framing is 
made drawing thicknesses, and as far as practicable 
cores are made inside the pattern. Moulds are built 
on a strong bottom plate, and the walls of the mould 


or ‘‘ cope,” as it is called, are reinforced by light- 
section building or cope rings. 
The mould is covered with a large, strong plate 


similar in area to the bottom plate, and both plates 
are furnished with strong lugs at intervals right 
round the edges. Care is taken that these lugs on the 
top and | ottom plates coincide, and are enagaged by 
strong binding bars, to withstand the vertical pressure 
exerted during the casting process. In order to 
counteract casting pressures in lateral directions the 
mould is lifted into a pit in the foundry floor, and 
sand is rammed hard and tight between the outside 


* Abstract of Paper presented before the _—— Foundrymen’s 
Association, Newcast!e-on-Tyne Branch, April 26, 19 


of the mould and the inside of the pit. 
ming is done by unskilled labour. 

This method has some advantages and 
tages, which may be briefly enumerated : — 

Advantages.—Patterns can be put together some- 
what rapidly, and with a considerable saving in 
timber costs. Close approximation to drawing thick- 
nesses may be attained by the practice of making 
cores inside the pattern. 

Disadvantages.—Time saved in the pattern-shop is 
discounted by longer time taken to complete the job 
in the foundry, because it is obvious that a method 
which demands the building up of cores inside the 
pattern before the actual moulding commences, will 
take more time than the alternative method of mak- 
ing moulds and cores independently and concurrently. 
The patterns being: of a somewhat flimsy construc- 
tion, will not stand much wear and tear incidental 
to foundry routine, and require more screwing 
together for repeat orders than is necessary in the 
case of solid patterns. 

To sum up, the foregoing procedure in regard to 
patterns and moulds has strong recommendations in 
its favour in dealing with special jobs which may not 
be repeated on exactly similar lines. 

In the Tyne district, as is very well known, dry- 
sand moulding is the predominant feature in foundry 
practice. It is true loam moulding is not unknown, 
but one can easily understand the reluctance to 
adopt more extensively this method when one sees 
the large amount of ‘heavy tackle required. Loam 
jobs in this district are cast naked; that is to say, 
they are cast on floor level, and consequently no sand 
ramming around the loam building is practicable. 

Some explanation is here necessary regarding the 
respective methods and modes of loam moulding on 


This ram- 


disadvan- 


Clyde and Tyne. Both methods require heavy top 
and bottom plates; but whereas the building rings 


on the Clyde are of light section and quite flat, and 
can be made on the bed at the rate of from four to 


six per day, the Tyne practice demands _ the 
same rings to be heavy section, and having 
long stiff prods or “ dabbers”’ cast on, with 


the result that only one ring can be cast per day on 
the same amount of bed room as that occupied by 
from four to six under the Clyde system. The mak- 
ing of tackle on the Tyne for loam jobs is therefore 
a serious matter, and accounts very largely for the 
fact that loam moulding in that district has not been 
practised more frequently. 

Dry-sand moulding for the class of castings under 
discussion requires a solid pattern, made up of heavy 
internal framing covered over with lagging, and all 
cores made separately by means of boxes or strickles. 
the heavy internal framing referred to is for the 
most part made of yellow pine, which is doubtless the 
most suitable wood for such purposes, inasmuch as it 
stands very well without twisting. When numerous 
repeat orders are anticipated, yellow pine should be 
employed throughout, but where such repeats are not 
likely then it is permissable to make the framing of 
white pine, thus reducing the cost of timber very 
materially. White pine however is not so reliable as 
yellow pine, and care must be taken to have the 
framing stayed in such a manner to prevent the well- 
known tendency of this material to warp. The lag- 
ging used should always be made of yellow pine, and 
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care taken to have all joints kept } in. open, thus 
allowing for the wood swelling in contact with the 
damp sand in the foundry. 

The advantages of this style of pattern-making may 
be enumerated as follows: —(1) Rapid delivery of cast- 
ings. (2) The patterns for this style of moulding 
have a long life, and for repetition work they very 
soon recoup the engineering employer for their high 
initial cost. Conversely this high initial cost, especi- 
ally in material, is a discouraging factor in the case 
ot special jobs. 


Patterns for Engine Details. 

It is now proposed to discuss briefly the patterns 
for engine details and pipe-line work. The pattern- 
maker here must exercise a wise discretion, since 
there is no class of castings where money can be 
thrown away more readily than in making small 
castings from ‘‘ shoddy’”’ patterns. In this connec- 
tion it may be stated that moulders have at times a 
legitimate cause for grumbling at the sorry apologies 
tor patterns they sometimes receive, and it is really 
surprising that they are able to turn out the fairly 
decent jcbs they do when handicapped in this respect. 

For small dry-sand jobs where it is probable there 
will be repeats wanted, good patterns ought to be 
insisted upon, whilst for green-sand moulding it is 
toolish policy to indulge in anything but the very 
best the pattern-maker can give. Green-sand moulds 
ought never to be mended or patched; the pattern 
should strip perfectly, leaving the mould intact. 

Core Requisites for Detail Work.—The method of 
making cores, especially for branch pieces and valve 
chest and boxes, may here be dealt with. It is per- 
missible to make cores by means of core frames and 
strickles where the quantities required are few, but 
for repetition work full core boxes should be pro- 
vided. There ought to be in all foundries a proper 
relation between the capacity to make moulds and 
cores. It is very annoying when moulds are hung up 
waiting for cores, or when cores are ready too soon 
for the moulds, and as a consequence run the 
risk of becoming chipped or damaged during the 
period of waiting. The pattern-maker ought there- 
tore to make adequate provision for handling the 
jobs in the foundry on something like concurrent 
lines. 

With further reference to this question of 
core-making, it may be pertinent to emphasise the 
desirability of painting in on joint of patterns, a 
section of the casting. This practice helps materi- 
ally in the accurate placing of cores in the moulds. 
As showing the importance of this may be cited as 
example, valve chest and boxes. In this class of 
goods it is sometimes imperative that careful atten- 
tion should be bestowed on the direction of steam 
or water, which is usually controlled by internal 
divisions or walls of metal. There is nothing more 
aggravating than to find otherwise good castings 
spoiled by want of attention in this respect, owing to 
the moulder turning the core end for end. This may 
fit the core prints all right, but when the job is 
cast it is found to be useless because the internal 
arrangement is contrary to the design. 

It may be argued here that the pattern-maker 
ought to see to it that it is impossible for the moulder 
to get wrong in this matter, by flattening core prints 
or by some device of that nature; but the writer is 
here arguing for a more enlightened attitude on the 
part of the foundry, and enters a plea for careful 
observation and intelligent appreciation of the pur- 
pose for which the article being made is intended, 
and deprecates very strongly the notion that pat- 


terns and core boxes should be made “ fool-proof,”’ 
a procedure which puts a premium on ignorance, 
fosters negligence, and is not calculated to develope 
the thinking powers of the men. 

During the closing of important moulds of large 
size it is desirable that the pattern-maker should be 
11 attendance, as sometimes a good deal of time and 
trouble can be saved by deciding promptly matters 
in regard to which the foundry people have doubts. 
An experience of this kind generally tends to make 
the pattern-maker more particular in his methods of 
making core requisites, inasmuch as the position of 
staples in core grates for lifting purposes, the con- 
nection of vents between one core and another, are 
points which probably he had not specially studied 
or even thought about at all. 

One other remark on this topic may be permitted, 
and that is that during the operation of “ closing ” 
the workmen ought never to be harrassed. A large 
number of the preventible mishaps in the foundry 
are due to want of care in handling and securing 
cores, or want of attention to the making up of vents. 
It ought therefore to be remembered especially by en- 
gimeers anxious for delivery of their castings, that 
whatever rushing may be expedient during the ram- 
ming of the moulds, at the closing of the job patience 
is the only virtue. 

Filleting and Rounding of Corners.—It is desirable 
that the patternmaker should know something of the 
laws of crystallisation of metals, as such knowledge 
would teach him the importance of filleting and 
rounding of corners. It is sometimes regarded as un- 
necessary labour, and only a concession to sentiment to 
finish jobs in this way; but to those who have taken 
the trouble to study even in a casual manner the 
tormation of crystals, there is no doubt whatever that 
nicely-rounded corners on castings are desirable for 
the purpose of eliminating planes of weakness in the 
castings, and incidentally achieving the distinction of 
turning out a good-looking job. 

In small patterns filleting ought to be carried out 
on the patterns, but in larger work where cost pre- 
cludes this being done, the moulder has to make 
good the deficiencies of the pattern in this respect. 

The pattern-maker may assist by making small 
edge templates cut to the radii of the corners re- 
quired, these to be used by the operator when finish- 
ing moulds or cores. Some moulders have the most 
grotesque ideas as to what is fitting in this respect. 
they have great faith in the efficacy of the ‘‘ rubber ” 
or “card”’ in taking corners off cores especially, and 
#pparently think they have carte blaiche to rub 
and scrub until they become weary of the game. 

The writer has heard of some cases of what may be 
called ‘‘ methods of barbarism” in the foundry, twa 
of which may be recited, not because they are char- 
acteristic of the foundry generally, but as repre- 
senting the loose ideas entertained by some moulders 
as to rubbing of cores and moulds. The first instance 
‘s that of two loam moulders who had some cylinder- 
covers and pistons of the ordinary box-section to make, 
the cores for which were divided up by radial ribs 
put in for stiffening purposes. The workmen con- 
cerned used their own judgment as to the number 
and thickness of these ribs. Needless to say the 
scantlings were grossly in excess of that specified. 
Practices of this kind can only be detected by close 
supervision on the foundry floor, because once the 
job is cast the parts in question are usually inaccess- 
sible to gauge or measurement. 

The second case is that of the operative who was 
renowned for his vigorous use of the shovel in taking 
corners off large cores; he declared the implement 
named was the best suited for such purposes; of 














course, corners taken off in this manner were of the 
most generous and ample character. 

The worst feature of such mal-practices is not 
merely the superfluous metal for which the buyer of 
the casting has to pay at enhanced rates if he is not 
careful in checking the weights, but the restriction of 
areas in steam passages and the abnormal sections 
sometimes created which are apt to set up internal 
strains.due to unequal cooling. 

While on this topic it is only fair to say that 
sometimes moulders are put to great inconvenience 
when closing jobs through cores fitting badly owing 
to want of care on the part of the patternmaker, 
which necessitates at times the rubbing of. cores to 
such an extent that the casting of the job has to be 
put back for possibly another day. 


Cooling Strains, 


Reference has been made to strains set up owing to 
unequal cooling, and the founder is justified in taking 
steps to prevent this, by thickening or bulbing up 
ribs which, as they appear on the pattern, are likely 
to set before the adjoining parts of the casting are 
quite at rest. Casting strains set up by unequal 
cooling sometimes make their presence manifest in the 
form of cracks in ribs, which are rarely detrimental 
in a vital sense to the casting, notwithstanding they 
ar2 a “ bugbear” to overseers and engineers who 
have no practical knowledge of foundry problems. 
It perhaps would be correct to say that the casting 
is better after such cracks have made their appear- 
ance than it was before, because in foundry parlance 
the casting has ‘‘eased”’ itself, and may be re- 
garded as free from the internal strain which was the 
cause of the rib tearing. It is difficult, however, if 
not impossible to convince people who do not appre- 
ciate this of the correctness of the reasoning, and 
it is decidedly much better to take reasonable precau- 
tions against such things happening by using the 
means indicated above; and the pattern-maker would 
be well advised to take this matter into account, and 
anticipate the founder in this respect. 


Shrinkage and Contraction. 


In regard to contraction, the pattern-maker cannot 
rely on text books for such allowances, but must be 
guided solely by his own experience Ordinary 
foundry grey iron requires 1-12 in. per foot, while 
for hard cast iron with a mottled fracture } in. per 
foot is good practice. For brasses and bronzes } in. 
in 9 in. should be allowed, and for very large castings 
4 in. per foot, plus } in. in every 10 feet, has been 
found by experience to be sufficient. Steel castings 
require a contraction allowance of 3-16 in. per foot. 

Sometimes jobs crop up in regard to which no con- 
traction should be allowed in certain directions, for ex- 
ample large slide valves, which have large flat surfaces 
parallel to each other. Between such faces it is an 
invariable experience to find that the casting has 
strained, and on measurement is found to be in excess 
of given dimensions, the pattern therefore ought to 
be made less than drawing size between the face and 
bach of valve, the amount of such deduction to be 
regulated by experience, because when very stiff 
moulding boxes are used the tendency of castings thus 
to swell is proportionally reduced. 


Cores made in the Mould. 


The pattern-maker is occasionally called upon to 
handle comparatively large jobs of very irregular 
shape, and at the same time it is desired that draw- 
ing thickness should be faithfully observed. The 


THE FOUNDRY TRADE JOURNAL, 359 





making of a core box, while not impossible, is cer- 
tainly not advisable, and the usual way in such cases 
is to make the core in the mould in the following 
manner. 

The pattern is rammed up and withdrawn, and 
the mould finished in the ordinary way; next a layer 
of clay or stiff loam the exact drawing thickness is 
laid over the whole surface; any facings, ribs, etc., 
required are prepared by the pattern-maker and 
jocated by him in mould; and the core is then pro- 
ceeded with in the usual manner. For the most 
part cores thus made are made in loam. Cores made 
in this fashion follow the contour of the job with 
great exactness; the one strong objection to tne 
procedure is the long process involved. 


Chaplets. 


First of all it may be laid down that chaplets 
should only be introduced into a mould when all other 
means of securing cores have been discussed and found 
impracticable. It is, of course, a mere counsel of per- 
fection to advocate the abolition of chaplets, but to 
the pattern-maker who observes carefully, it must be 
apparent that sometimes moulders are very lavish 
with these commodities, and seem to use them with- 
out reason. 

The objections to chaplets from the engineers point 
of view may be summarised as follows: —They break 
up to some extent the structure of the casting, be- 
cause they never fuse and become incorporated into 
the job, and ought therefore to be regarded as 
toreign bodies inserted into the mass. They are apt 
to induce lines of weakness in the job, especially if 
care is not taken to have them staggered instead of 
having them arranged in orderly rows. They are also 
very often troublesome when the casting is under 
water test, because of the porosity of the metal in 
their immediate proximity, a porosity caused, per- 
haps, by the black or red oxides adhering to the 
chaplets, which oxides in combination with the molten 
metal give off gases. 

The pattern-maker’s part in the discussion comes in 
now by suggesting to the drawing office the desira- 
bility of opening out castings, to allow of cores being 
stayed or bolted to the mould. 

It; may be argued here that such openings would 
weaken the casting, but if such openings were put in 
with the consent of the draughtsmen, he would natur- 
ally take care to reinforce the job at these parts; 
and in any case it is better he should know and 
make provision for such contingencies, than have the 
casting riddled with small holes in all directions with- 
out his cognisance. For small work which has to stand 
high-pressure water tests such as boiler stop valves, 
the pattern-maker ought to furnish his patterns with 
adequate core prints, and also see that his cores are 
made all in one, and that the core prints engage 
the core in an efficient manner. 

Assuming that the foregoing has been done, it then 
rests with the foundry to cast the job in such a posi- 
tion that the largest core print is at the top of the 
mould, into which the core is fixed and anchored, so 
that the straining action generated during the cast- 
ing process has no effect in distorting or moving the 
core. If these precautions are taken, it is quite pos- 
sible to cast such jobs without any chaplets whatever, 
and the result is a stronger casting likely to stand 
severe water tests without any of the vexatious 
troubles incident to leaky castings. 

In conclusion, the writer would say that the 
pattern-maker’s duty does not consist merely in 
receiving drawings and sending out patterns, but 
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that a great deal more than that is required of him 
if he is to keep his trade as the leading trade in the 
engineering world. He must keep his mind free 
from prejudice and bias, and be at all times pre- 
pared to change his methods in the light of new 
experience. 

He ought to facilitate the work of the drawing 
office and foundry by tendering his advice on critical 
points. His attitude to the foundry should be that of 
helpful consideration, remembering that the problems 
in the foundry are many of them harassing to those 
in charge there, because of their apparent insolubility. 
He ought to have reasonable access to the drawing 
office, where he should have the opportunity of stat- 
ing his opinion on the work, because as a rule com- 
paratively few draughtsmen have any pattern-shop 
experience, and none at all of the foundry. If he 
proceeds on the lines indicated, he will probably find 
his advice solicited, and his views adopted. Finally, 
whatever rules the pattern-maker makes for his own 
guidance in the varied circumstances of his calling, 
he ought to administer them all in the spirit of 
common sense. 


Discussion. 


Mr. Carmicnatn, referring to chaplets, said it was 
the aim of the founder’s life to get a casting without 
chaplets. 

Mr. Epwarp Sirs referred to Mr. Mathews’ sug- 
gestion that the method of moulding on the North 
Kast Coast was superior to the Scotch method, and 
said one of the chief advantages of the former was 
that they could make the moulds so much quicker, the 
cores and the mould going together, and one was 
ready at the same time as the other for closing. The 
art of green-sand moulding was lost to a certain 
extent in the North of England, perhaps more due 
to the best men wanting to leave the green sand in 
order to get on to the dry sand. 

Mr. Pav in said it was a pleasure to hear one who 
had such a grip of the relation between the making 
of the pattern and the using of it. One generally 
found the views expressed by the pattern-maker to be 
antagonistic to those of the foundryman. He had 
been much interested in the portion of the paper 
which referred to the use of chaplets. He certainly 
thought that chaplets were used carelessly. In jobs 
like a steam belt or a jacket he had frequently found 
the inside lining destroyed by a chaplet, and that 
could have been avoided quite well by leaving out the 
chaplet and piercing the outer skin, leaving a ‘‘ stud ”’ 
as it were of core to rest on the outer body of the 
mould. The correct thickness could then be gct 
without the introduction of a chaplet, and the in- 
side perfectly sound and tree from any chance of 
bubbling in the neighbourhood of the chaplet, the 
stud hole being filled by plugging. Mr. Mathews’ 
contention in favour of making the sections 
on the patterns was excellent, if only from the 
point of view that it would compel the moulder fre- 
quently to exercise a little more brains in his work. 
Regarding filleting by hand, such. a fillet generally 
was a sort of flat at 45 degrees lying right across the 
corner; there was no idea of rounding the corner, 
and the object of reducing bad crystallisation was 
not attained at all. 

Mr. McLacutian said he did not believe in chaplets, 
but they were unavoidable at times. He thought a 
little “ give and take” between the foreman pattern- 
maker and the moulder or the foundryman would 
bring better results to all concerned. 

The CHatrMan said the cracking of ribs, in his 
opinion, was due sometimes to a disregard of the pro- 
portion of the ribs to the proportion of the 


rest of the casting, and sometimes to a 
feature which Mr. Mathews had not touched on, 


and that was the material of which the casting was 
made; and again many times it was due to the whole 
question of design. One would think that the 
draughtsman who designed the casting intended the 
ribs to be cracked. On the question of chaplets Mr. 
Mathews had rightly and properly laid considerable 
stress, and the example he took, that of a steam stop 
valve, was perhaps the most important example that 
he could have chosen, it being a casting subject to 
changes of temperature and changes of stress, the 
stresses in a great many cases being incalculable. One 
feature in the casting which it was highly important 
should be observed in view of that strain was that of 
unequal thicknesses due to movement of the cores. 
Any unequal thickness might stand a steady internal 
pressure, but if to that were added a cross twisting 
stress due to badly arranged steam pipes, it was a 
very questionable fact whether those stop valves 
would not be strained very nearly to breaking point. 
Corsequently chaplets which might, and very prob- 
ably did, form points of weakness in those castings 
should be avoided. 

Mr. MATHEws, in reply, said he had seen a great 
many castings condemned by men who did not know 
anything about foundry practice at all, simply be- 
cause of cracks which did not affect the casting. 
With regard to ribs, he thought that if the precaution 
was taken to make the ribs thick enough, that would 
probably prevent cracking. The pattern-maker was 
the proper intermediary between the founder and the 
drawing office; he ought to make himself that at least, 
by becoming acquainted with foundry practice. With 
regard to marking sections, if the moulder would take 
precautions to have the pattern alongside him he 
would see exactly how the core should be arranged, 
and would have no excuse for disregarding it. Mr. 
Edward Smith had referred to the North East Coast 
system being superior to the Clyde. It was, without 
doubt, better in some respects for repetition work, but 
for special jobs he thought the Clyde system was pre- 
ferable. The reason alleged for the green-sand work 
being lost in the North was the unsuitabilitv of the 
sand, but he was inclined to agree with Mr. Smith 
that it was to some extent due to the men wanting to 
get on to larger work. 

The meeting ended with a vote of thanks to Mr. 
Mathews. 








The Junior Institution of Engineers. 


On the 29th anniversary of the foundation of the 
Junior Institution of Engineers, Monday, June 30, at 
the Institution of Electrical Engineers, Victoria Embank- 
ment, the second Gustave Canet lecture will be delivered 
by Dr. Dugald Clerk F.R.S., who has chosen as his 
subiect “The Working Fluid of Internal Combustion 
Engines.”” The late M. Gustave Canet (Past President 
of the Institution of Civil Engineers of France) was 
president of the Junior Institution of Engineers in 
1907-8, his death occurring at the close of his term of 
office. In accordance with a wish he had expressed, 
Madame Canet. MM. Paul and Albert Canet, and their 
families, presented a sum of money to the Institution to 
form a Gold. Medal Fund in commemoration of his pre- 
sidency. The gold medal is awarded quadrennially to 
an officer or member of the Institution invited by the 
Council to deliver a lecture on a subject of importance 
to the engineering and scientific world. The first award 
was made in 1909. the lecture on “The Engineering 
of Ordnance”’ being delivered by Lieut. (now Sir) A. Tre- 
vor Dawson, R.N., M.Inst.C.E., M.I.Mech.E. (president 
of the Institution in 1912-13). who will preside on the 


occasion of Dr. Dugald Clerk’s lecture. 
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Iron and Steel Under the Microscope. 


Before the Halifax and District Branch of the 
British Foundrymen’s Association on Saturday, 
March 15, Mr. E. W. Smith, B.A., B.Sc., gave a lec- 
ture on ‘‘ The Structure of Iron and Steel as seen 
under the Microscope.” 

Mr. Situ, at the commencement, said the lec- 
ture would be essentially an introduction to the 
subject, and therefore was quite suitable even to 
those who had no previous knowledge of this branch 
of the metallurgy of iron and steel. 





* poe 


Fic. 1.—Stiac 1x Wrovcut Iron; Ferrite 
Crystat OUTLINES ARE SEEN IN LIGHT AREAS. 


To begin with he defined the following metallo- 
graphic constituents of iron and steel :— 

Ferrite (Fe); carbon (C), in the form of graphite; 
iron carbide or cementite (Fe,C); iron sulphide 
(FeS); manganese sulphide (MnS); iron phosphide 
(Fe,P); and pearlite (21 Fe to Fe,C). As illustrat- 
ing a eutectic he referred to the familiar example 
of the ice-salt eutectic, which consists of 23.6 per 
cent. of salt to 76.4 per cent. of ice, and melts at 
—23 deg. C. 

The lecturer next explained how to prepare a sample 
of iron or steel from the workshop for microscopica) 





Fic. 2.—-Mucn CrysTaLiisep CEeMENTITE; BLACK 
PatcHes ARE GRAPHITE. 
oe 
examination. He illustrated the passage from emery 


paper No. 1 over No. 0, No. 00 and No. 000, to 
No. 0000, at each stage the sample being rubbed at 
right angles to the previous direction of rubbing. 
Tne polishing, especially with cast iron or steel, was 
easily completed on a wet cloth, using jeweller’s 
rouge as a polishing agent. The specimen (a hard 
steel) at this stage was shown to illustrate that as a 
rule no structure of the metal is developed by simple 


polishing, the surface merely showing impurities like 
slag inclusions. After polishing, the structure was 
developed by a light picric acid etching (5 per cent. 
solution of picric acid in alcohol). Two further 
illustrations showed a sample of wrought iron con- 
taining slag, the first with the slag in lines as caused 
by the working of the metal, and the second with 
the section at right-angles to the previous one, thus 
showing the slag in spots. The ferrite crystals in 
the first are also shown in Fig. 1, the edges being 
attacked by the etching medium. 

With a little practice the amount of combined 
carbon present could be closely estimated from the 
amount of pearlite showing, 0.89 per cent. of carbon 
being the amount present when the whole ground- 
work was pearlite. A further illustration (lig. 2) 
showed a chilled cast iron with much crystallised 
cementite, which accounted for the hardness of such 
metal; the half-tone areas are pearlite and the 
black patches graphite, as the chilling had not been 
sufficiently rapid to keep the whole of the carbon 
in the combined condition. Thus the difference in 


the appearance in passing from a wrought iron with 
only traces of carbon, through mild, medium and 
hard steels up to a chilled cast iron with 1.7 per 
combined carbon, was explained. 


cent. 





Fig. 3.—Larcre Fraxky Grapnire 1n Cast Iron. 

Dealing now more particularly with cast iron, 
the lecturer explained how the structure was some- 
times developed by prolonged polishing —‘‘ polishing 
in relief,” as it was called; the softer parts were 
rubbed away, tne harder parts standing up in relief. 
Thus graphite, as well as slag, was shown in an iron 
by mere polishing, so that before etching, a cast 
iron specimen showed the slag and graphite, the 
condition of the latter, whether small or well dis- 
tributed, or in large irregular flakes, giving some 
indication as to the strength of the iron. Fig. 3 
shows large flaky grapnite and Fig. 4 the smaller 
graphite of a stronger iron. Fig. 5 shows the 
polishing in relief of a chilled iron, where an ap- 
pearance of cementite and pearlite is shown similar 
to what would be obtained by etcning. Fig. 6 is 
the same as Fig. 4, after etching, there now appear- 
ing in addition to the dark patches of graphite the 
half-tone areas of pearlite. [lustrating next irons 
deeply etched with dilute nitric acid, when the whole 
ground was darkened with the exception of the part 
containing the iron phosphide, the lecturer remarked 
that the phosphide in one example was in the form 
of a decided network, wnich form Messrs. Hailstone 
and Cook considered, other things being equal, to 
produce great strength in the iron 








THE 





Discussion. 


Mr. CaMPBELL, in opening the discussion, said he 
thought that in micrography, which was quite a 
modern departure in metallurgy, a very wide field 
had been opened. Dr. Sorby was the pioneer of the 
science. Many questions had yet to be answered 
before definite conclusions about metals could be got. 
The longer he lived the more he was amazed at the 
freaks which cast iron played from time to time. 

Mr. T. Dean asked the lecturer if he could take a 
micrograph of a sample of cast iron which he had 
brought with him. 

Mr. Campseti. asked if there was any theory 
held at the present time, other than the network 
theory advanced by Messrs. Hailstone and Cook, as 
to how one could form some idea of the different 
strengths of irons or steels of practically the same 
chemical composition. He was often puzzled to ac- 
count for two specimens with the same composition, 
one giving good results and the other indifferent or 
poor results. 

Mr. W. E. Linroot said some of the queer results 
obtained from specimens of the same composition, 
were due to the different rates of cooling. 

Mr. R. Pickites wanted to know how it was that 
the network structure could be different in two test 
bars cast in the same box and attached to the same 
casting. He had taken two test bars during tnat 
week, cast under the conditions mentioned; one had 





4.—Swmatter GRAPHITE IN Cast IRON; A 
STRONGER IRON. 


broken at 22 ewts. transverse and the other at 32} 
ewts. transverse stress. Surely results like those 
made the study of the question intensely interesting. 

Mr. T. Dean also mentioned two test bars which 
were taken the same morning, one breaking at 
30 cwts. while one was still sound with 2 tons on it. 

Mr. Love said he had come to the conclusion that 
casting two or more test bars in the same box was 
wrong. He had tried casting up to five and six 
test bars on the same casting, and had obtained all 
manner of results, except uniform results. He said 
he had been forced to the conclusion that something 
got into some bars and had a weakening influence. 

Mr. Berry said he thought a microscope should be 
part of the equipment of a foundry. A better idea 
as to the cause of the unequal results of tests could 
be formed by examining the fractures. 

Mr, W. E. Lrxroor said he thought part of the 
variation in results of tests was accounted for by a 
jerk during the tests. 

Mr. A. Epwarps asked why the picric acid reagent 
worked on the boundary and not in the centre? 

A VisrrTor said he thougat the trouble arising out 
of tests was due to unequal loading, or partly from 
that cause. A sudden load would give double the 
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pressure, because when applied quickly the effect 
became dynamic. 

Mr. Wuaitetry said he thought no definite solu- 
tion to the problem could be found. The lecture 
and discussion indicated that the scientific siJe of 
foundry work was the side along which progress 
would nave to be made. 

Mr. SmiruH, in his reply, acceded to Mr. Dean’s 
request to take a micrograph of the sample of cast 
iron, and promised it during the week. In respect 





Fis. 5,—Cuittep Iron PouitsHep In RELIEF. 


to the remainder of the questions, he said that if 
the test bars cooled at different rates, they mich 
not have the same combined carbon, and therefore 
the composition would be altered. If he could answer 
Mr. Pickles’ question, there would be no need for 
Messrs. Hailstone and Cook to continue their re- 
search on the strength and structure of iron. He 
should be glad to have two samples of his test bars 
to see if the network structure was the same, or to 
see if he could find any flaws showing weakness. A 
general answer would reply to many of the ques- 
tions. A fracture might be examined with the naked 
eye and no flaw be seen in it, but if put under the 
microscope lines of weakness which were invisible 
to the naked eye would be found. With regard to 
different bars of the same composition giving differ- 
ent tests, it saould also be remembered that the 





Fic, 6.—Same as Fia. 4, 


AFTER ETCHING. 


condition of the graphite would have an influence, 
strong irons having the graphite small and well dis- 
tributed, and weak specir-~ns having large graphite 
flakes. The reason why picric acid reagent acted 
on the outer boundary of the ferrite crystals and 
not on the inside was because any impurities would 
be between the crystal grains and taese were more 
readily affected than the uniform pure irons. 

A vote of thanks to Mr. Smith concluded the 
meetin=. 
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British Foundrymen’s Association. 


Annual Meeting of Lancashire Branch. 


The annual meeting of the members of the Lanca- 
shire Branch was held on Saturday, May 4, at Man- 
chester, Mr. F. Penlington presiding. 

The election of the officers and committee for the 
next twelve months resulted as follows: —President, 
Mr. Joseph Simkiss; Vice-Presidents, Messrs. Mark- 
land, Oliver Stubbs, and H. Sherburn; Secretary, Mr. 
A. Harrison; Auditors, Messrs. Grandedge and Har- 
greaves; Committee, Messrs. Andrew, Kenyon, 
Hilton, Key, Sutcliffe, Hogg, and Penlington. 

Mr. Harrison (Branch-Secretary), in making his 
report for the year, said it had been a most successful 
one. There had been an increase of three members, 
13 associate members, and 16 associates, raising the 
total numbers to 30 members, 94 associate members 
and 36 associates. Including a balance brought for- 
ward from the previous year, the income had been 
£20 2s. 94d., and the expenditure £14 3s. 4}d., leav- 
ing a balance in hand of £5 19s. 5d. 

Mr. W. H. Sxerpurn moved that the report be 
accepted, and that thanks be given to the officers and 
committee for their services during the 12 months. 

The motion was carried unanimously. 

The Cuarrman, in acknowledging it, expressed a 
hope that the members would loyally and cordially 
support Mr. Simkiss, so that at the end of his term 
of office he might be able to look back with satisfac- 
tion upon the results of his work. 


FRACTURE OR ANALYSIS? 

The meeting then proceeded to discuss the ques- 
tion of “Grading by Analysis of Fracture,”’ which 
was introduced by Mr. Andrew 

Mr. ANDREW introduced a discussion on the sub- 
ject of grading -by analysis or fracture. He said the 
relative merits of these methods had been discussed 
at various times. The man who was accustomed to 
select irons by fracture, having no experience or faith 
in chemical analysis, relied on physical characteris- 
tics, such as the appearance of the fracture and of the 
upper surface of the pig, the ease with which the pig 
was broken and the touch on the fractured surface. 
The value of this method depended entirely on the 
experience of the person who used it; his knowledge, 
however great, could not be readily transmitted to 
another person, nor could it ‘be truly described as 
scientific. When dealing with strange materials whose 
origin he did not know, he was liable to judge their 
properties incorrectly. The principal argument 
against chemical analysis was that pig-irons yielding 
practically the same analyses were found to vary con- 
siderably when subjected to physical tests. That 
might be due to incomplete analysis of contents, a 
difference in the state of contents, or a difference in the 
conditions under which the test pieces were produced. 
The argument, therefore, was not sufficient to con- 
demn analysis. As a set-off, instances might be given 
where two test bars, cast in the same box, the ingates 
being supplied with the same down runner, gave 
different results under test. One need not go beyond 
a single test bar to find variations which became more 
pronounced the lower the temperature, below normal, 
at which the castings were poured. Ordinary analysis 
might indicate no difference in two irons, whereas the 
microscope would reveal large flakes of graphite in 
one case and fine graphite in the other. Where a 


bar was cast on a large casting, the test result from 
this bar could not be considered representative; it 
would differ from the result obtained from a bar cut 
from the casting itself. This brought forward the 
question of the state of contents of the metal, which 
was undoubtedly influenced by the rate of cooling. 
The state of the carbon was held to be largely re- 
sponsible for variation in results, and in the same 
metal the carbon could be obtained as all combined 
carbon, fine graphite, or coarse graphite, according 
to the rate of cooling. Ii this was the cause of the 
difference in size of graphite, it would seem advisable 
to bring about, in some cases, a rate of cooling which 
would result in a finely divided graphite and the 
resultant higher tests which were attributed to its 
presence. 

Use had been made of chills to increase the rate of 
cooling to prevent spongy places which leaked under 
pressure tests, and it was just as reasonable to ex- 
pect good results from other tests by judiciously in- 
creasing the rate of cooling. 

To be really comparative the production of test 
pieces must be carried out under standard conditions. 
These were likely to be disregarded and treated as not 
being necessary in practice; but he contended that if 
the results of tests not carried out under standard 
conditions were placed before foundrymen there was 
danger in accepting them, as they could not be con- 
sidered reliable There would be liability to mis- 
apprehension just as in deciding the cause of bad 
castings in the foundry an incorrect opinion was often 
formed and the wrong remedy applied with bad 
effects. He might mention a case where two metals 
of practically similar analysis were subjected to tests 
for about 60 consecutive days and gave widely differ- 
ent results.* One was remarkable for high results; 
the other gave results considerably lower, in fact 
its highcst was much less than the lowest of the No, 
1. In the analyses of the two there was a slight 
difference only. Unfortunately the constituent brands 
of the mixtures were not given, but it was stated 
that three brands were used in each, and there was 
only one pig-iron different. |The apparent reason for 
the difference in the results was shown by the micro- 
scope. In the one case the carbon was finely divided 
graphite, in the other a larger flaky graphite. Ap- 
parently, therefore, one mixture had a different rate 
of cooling to the other. If analysis would not explain 
the reason for the difference conditions must, and it 
was highly probable that the temperature of produc- 
tion of one or more of the constituent brands was 
much higher than that of the others, producing a 
state of contents which would perhaps remain un- 
altered, even under several ordinary cupola remeltings, 
unless the two mixtures were separately subjected to 
a temperature approximating to that of the hottest 
blast furnace when probably, if the tests were again 
applied, the same results would he obtained in each 
case. 

In conclusion, he expressed the opinion that the 
chemist could not, and would not, accept any other 
basis than this : 

That the same elements, in the same proportions and 
under the same conditions, would produce the same 


* From Proceedings of B.F. A., 1908 and 1909, F. J. Cook and G 


Hailstone on the Effect of Structure upon Physical Properties 
of Cast Iron. 
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compounds, complex or otherwise, which would also 
possess the same properties. 


Discussion. 

Mr. CorpINGLey said that it astonished a practi- 
cal man to find that two irons apparently different 
when subject to tests might yield very similar 
analytical results. Two brands from a certain dis- 
trict might produce a mottle, and two brands from 
another district also produce a mottle; but on test- 
ing, there could be a difference of four or five tons 
between them, while they still appeared very much 
the same. The analyst sometimes went astray, but 
judgment by fracture was also misleading, and for 
his part he preferred to be guided by analysis. He 
should like someone to give information on what it 
was that changed the strength of the material when 
its appearance was the same. 

Mr. Wo.steNHOLME considered that the best 
method of testing iron was by the microscope; with 
its aid the tensile strength of the iron, its openness 
machining properties—everything, in 
fact, which was required, except its fluidity—could 
hest be determined. Little or nothing of what hap- 
pened to the iron when it was in the furnace was 
known; variations in the conditions there affected 
it so much that the founder could not be sure what 
he was going to get. He had known a really good 
and tried mixture to produce bad iron, and, on the 
other hand, he himself had tried the lowest 
of scrap and got really decent iron. Analysis alone 
was not sufficient. 

Mr, Corpinctey remarked that it would be diffi- 
cult to judge the tensile strength by the microscope. 

Mr. WoLstENHOLMe said two irons which looked 
alike might be very different when viewed through 
a microscope. Some time ago he had reason to 
suspect certain irons. He took them to a man who 
had had 30 years’ experience in grading, and he 
pronounced them to be alike; but when cast and 
tested they were found to be different. He then 
took five chips off each, examined them under the 
microscope, and found there was a difference in the 
structure. In one the flakes of graphite were a 
little longer and more prism-shaped than in the 
other. It was not perceptible to the naked eye, 
but it made a difference in the tensile strength. 

Mr. Timmins said it was quite possible that varia- 
tions in the iron were produced in the furnace. 
Working with Bessemer pig he had seen at 1 o’clock 
a No. 1 coming out, at 2 o’clock a No. 6, and at 
6 o’clock a white iron. He had known men with 
40 years’ experience who claimed that by fracture 
alone they could judge iron zs well as any analyst 
in the country, and he certainly found that to be 
borne out in the case of one man. Fracture grading 
was the quickest method, then analysis; grading by 
the microscope was much the longest. 

Mr. Harrison claimed that the combination of 
chemical analysis and micro:copical examination 
would rule when grading by fracture had become 
obsolete. Merely looking at the iron did not dis- 
close its composition. 

Mr. Key said no doubt a man whose practical 
experience had taught him how to grade iron by 
fracture was along way ahead of theman who relied 
upon analysis, but it took years to acquire the requisite 
delicacy of sight and touch. For his own part, he 
used a magnifying glass, and with it he could tell 
whether a pig was strong or weak. Anybody else 
could do the same. They could not do without grad- 
ing by fracture: neither could they do without 
grading by analysis. On the whole, he thought the 
best method to arrive at the conditions and proper 
ties of iron was by uniting a technical knowledge of 


or closeness, 


class 
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the chemical constituents with practical experience, 
aided by a magnifying glass. 

Mr. Harrison asked whether it was not possible 
to have two irons identical in structure but different 
in chemical composition. In such a case, how could 
fracture be a satisfactory test? 

Mr. W. H. SHERBURN was particularly interested 
in Mr. Andrew’s remark about the same com- 
pounds producing equal results under the same con- 
ditions. He was convinced that in spite of all that 
analysis or the use of the microscope could give 
them, there would always be need for the brains of 
the foundryman; they could not reduce things to 
such a mechanical level that the labourer could do 
everything that was necessary. Between the chemi- 
cal analysis and the final test bar there was a great 
deal that called for the use of the brain—such as 
the condition of the sand, and the temperature of the 
pouring. It was not possible to work merely by 
analysis. 

Mr. MArkLAND pointed out that if the use of the 
microscope was to become general, a standard must 
be established in connection with the etching of the 
specimens examined. There must be an etching 
solution of a certain strength, and the specimen 
must be in it for a certain time. Everybody must 
be agreed on the procedure. The microscope in the 
future would come more and more to the front, but 
for the present he thought they must give the pre 
ference to grading by analysis; grading by fracture 
was uncertain. 

Mr. Simxiss said a man accustomed to mixing his 
irons by fracture would get results equal to those 
obtained by a man accustomed to mix by analysis. 
Mach method had its place. But in order to produce 
the best results the chemist must have some practical 
knowledge, and the practical man ought to under- 
stand analysis. Every foundry had its peculiarities, 
and what could be done in one might be impossible 
in another. 

Mr. Wo.usTeNHOLME explained that his method in 
using the microscope was to take three strips of 
metal, one from the top, one from the bottom, and 
one from the side, and etch them. It was im- 
possible to use the microscope to examine a fracture, 
but that could be done with a magnifying glass. 

Mr. ANDREW, in reply, said the microscope was use- 
ful in examining the finished metal, and would, under 
standard methods, reveal differences not shown by 
ordinary chemical analysis. It would be interesting 
to know, however, how it would assist when producing 
the mixtures from, perhaps, four or more different 
irons. Usually they did not get a complete analysis ; 
the ordinary analysis simply gave the graphite and 
combined carbon. There ought to be a grading of the 
graphite, whether fine or in patches as in mottled 
iron, or in flakes. It was not fair to say that one 
was the same as the other when, in fact, there was 
a difference in the size of the graphite flakes. The 
magnifying glass or pocket lens would very often 
reveal a difference sin the fractures of two grey 
irons. One might show a continuous dark grey 
structure, the other a number of dark areas sur- 
rounded by a white matrix. Really on close inspec- 
tion this iron would prove to he mottled, though 
not considered as such in the foundry. The appear- 
ance was probably due to higher phosphorus in the 
latter. The apparent discrepancies in the re- 
sults obtaincd was sometimes due to the lack of a 
standard system of analysis. They might also be 
attributable to variations in the conditions under 
which the bars were produced, to some difference in 
the mould. While the man who graded by fracture 
could not transmit his knowledge to another person, 
the chemist could do so. 

A vote of thanks to Mr, Andrew was passed, 
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Duplex Open-Hearth Furnace and Circular 
Furnace Door.” 


As illustrated in Fig. 1, this type of furnace con- 
tains two hearths, being about 30 ft. in length and 
separated into two equal parts (h,, h,) by a partition 
of the same material as the hearth lining. Each 
hearth is provided with a taphole (a,, a,) and 
runners (7,, 7,). The partition is about 4 ft. wide 
at the base and 1 ft. across at the crown, the slope 
on each face being curved to blend with the floor of 
the hearth. The height depends on the manper in 
which the flame is guided over the bath, but must on 
no account be so high as to encounter the flame 
direct, or the resulting upward deflectiou of tbe 
latter will soon destroy the arch. The height, more- 
over, can be adjusted while the furnace is running, 
any excess being easily melted off, and any deficiency 
made good by fusing material on to the crown until 
the proper height is attained. 





furnace, even while in work, if it has been provided 
with three tapholes, that is to say, one on either 
side the middle hole. This latter is covered up with 
magnesite blocks and rammed, when not required 
for use. The material for the partition is then fused 
on, and the two lateral tapholes are opened and 
fitted with runners. The whole operation can be 
completed in 36 hours, so that if undertaken at a 
week-end or on a holiday, the total time lost in the 
conversion will barely exceed that required for work- 
ing one charge. The re-conversion to the single 


hearth type can be effected in a corresponding period. 

The success attained with the duplex system has 
induced the author to provide a melting channel in 
the crown of the partition (see Fig. 1), for melting 
additions, working small trial charges for experi- 
mental purpose, or of high-grade steel. 


In his 
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Feo. 1. 


DupLex 


Oven-HeartuH Furnace 


The working of the duplex furnace presents nvopinion the steel made in this channel must be 


special difficulties; and the system has been in suc- 
cessful use for some time at the Westfilische Stahl- 
werke. The two hearths are charged in succession, 
but it is not necessary to tap them both at the same 
time or at a short interval, though it is advisable 
not to make the interval too long. Neither is it 
necessary to wait until the second hearth is emptied 
before recharging the first one; in fact, the recharg- 
ing is commenced as quickly as possible, even though 
the second charge has only reached the sampling 
stage. If the furnace is running satisfactorily and 
is properly managed, it will deal with eight charges of 
about 18 tons each in 24 hours, unless specially high- 
grade steel is being made, in which event only six 
charges, three in each hearth, can be worked. © 
Any open-hearth furnace with a total hearth length 
of not less than 26 ft. can be converted into a duplex 


*Translated from an article by R. Dietrich, in “ Stahl und Eisen.”’ 


equal in quality to crucible steel, the charge being 
protected by the walls of the partition from the 
injurious action of the flame; and if the channel be 
made very narrow, it can be covered over, the melt- 
ing being then conducted under conditions analogous 
to those in the crucible furnace. The output is com- 
parable with that of a moderate-sized crucible fur- 
nace; and the arrangement offers the further advan- 
tage that additions can be made at any time; the 
charge can be stirred and specimens drawn until the 
desired quality is attained. Finally, by means of this 
channel, it is easy to tap off the slag from the main 
hearths. 

Fig. 2 represents a _ circular door 
hearth furnaces. It is of very 
struction and therefore inexpensive. The only fittings 
required consist of an iron band e,_ the 
ends of which are bent round at _ right-angles 
and tightened up by means of two bolts b,, b., 


for open- 
simple con- 
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the upper bolt also serving to hang the door, 
whilst the lower bolt enables the band _ to 
be adjusted. The door itself is built up of radial 
blocks, arranged in several rings, 7,, 7, ete., the 
number depending on the size of the door. A peep- 
hole, 0, is left in the middle. In large doors the 
blocks are prevented from falling outward while in 
use by flat-iron stays, f,, f,, but these are unneces- 
sary for small doors. 

The advantage of circular (or elliptical) doors over 
other shapes is to be found not only in the simplicity 
and cheapness of the fittings, but also in the ease 
with which repairs can be made with a comparatively 
small quantity of material. As a rule, the doors of 
open-hearth furnaces—especially in the large fur- 
naces now so extensively used—burn through very 
quickly in the middle; when such a door is taken out, 
the iron fitting invariably collapses, and the whole 
of the blocks are rendered useless, even such of them 
as have suffered little corrosion. Circular doors with 
adjustable fittings and made of radial blocks, how- 
ever, do not collapse when the middle is burnt out, 
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Fic. 2.—Crrcvtar Door ror Open-Hearth Furnaces. 






























each ring of blocks forming an independent structure, 
so that the middle can be replaced without the other 
outer rings having to be renewed as well. The cir- 
cumstance that the iron fitting is adjustable also 
enables fireclay or silica blocks to be used as desired. 








The National Physical Laboratory 





The annual meeting of the General Board of the 
National Physical Laboratory was held recently at the 
rooms of the Royal Society, when the report and 
accounts for the year 1912 and the statement of work 
for 1913 were presented and approved for transmission 
to the President and Council of the Royal Society. 
In consequence of a change in the financial year the 
annual inspection will this year take place on Thurs- 
day, June 26, when the Right Hon. A. J. Balfour will 
open the new buildings recently erected. 

These buildings complete a scheme initiated in 1909 
to provide laboratories for metallurgy and optics, with 
administrative offices, at an estimated cost of £30,000, 
exclusive of equipment; of this sum the Treasury 
undertook to provide £15,000 provided the remainder‘ 
were forthcoming from other sources. In 1910 the late 
Sir Julius Wernher generously provided £10,000 for 
the erection of the Metallurgy Laboratory, and on 
learning lately that the actual cost had exceeded the 
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sum available by £936, Lady Wernher kindly defrayed 
the deficit, To secure the further sum necessary for 
the completion of the scheme, and to obtain funds for 
the equipment of the buildings, an “ Additional Funds 
Committee,” of which the late Sir William White was 
chairman, was appointed during 1912, In their re- 
port this Committee state that the Royal Commis- 
sioners for the Exhibition of 1851 had given a dona- 
tion of £5,000 to the Building Fund, thus completing, 
with the gift from Sir Julius Wernher, the £15,000 
required to meet the Treasury grant. ; 

Help towards the equipment has been received from 
many sources, including a number of City Companies. 
The Committee, however, point out that considerable 
sums are still necessary to provide adequately the 
equipment which is essential for the proper develop- 
ment of the work. 


Reports of Departments. 

The work in the Engineering Department during 
the past year included general investigations on the 
effect of wind pressure on structures, the resistance 
of different forms of screw threads to shock, the re- 
sistance to tensile impact of materials under static 
stress, and reinforced concrete research. Among 
other work in this department were investigations on 
the efficiency of flat heat-insulating covers; tests ona 
series of nickel steels; investigations into cause of 
failure of a steel tyre; and an examination of speci- 
mens cut from cast-iron water pipes. 

The Department of Metallurgy and Metallurgical 
Chemistry during the year has been largely concerned 
with the equipment of the Wernher Building, to which 
the work of the department was transferred in the 
autumn of 1911. The research work of the depart- 
ment has included the Alloys Research for the Insti- 
tution of Mechanical Engineers. Progress had been 
made with the continuation of this research, and the 
work has consisted in the investigation of the ternary 
alloys of aluminium and zine with copper, particular 
attention being given, in accordance with the general 
scheme, to the study of the light aluminium-rich 
alloys of the series. The experiments on the 
effects of strain at high temperatures, by Dr. Rosen- 
hain and Mr. Humfrey, have been continued through- 
out the year. In the course of the work a very con- 
siderable number of disturbing factors were dis- 
covered, and practically the whole of the year has 
been occupied in tracing them. The research on 
brittleness in steel has been continued, and also that 
on the melting point of iron. The experimental diffi- 
culties of the latter research have proved exception- 
ally great, and it has been necessary to re-model the 
apparatus repeatedly. A considerable amount of in- 
vestigatory test work has been undertaken for various 
Government Departments, notably the Board of 
Trade. The Advisory Committee for the William 
Froude National Tank report progress in all branches 
of the work. Fair progress has been made with the 
apparatus for testing model screws behind the ship 
models, but the most important work of the year is 
that with a series of models having the same prin- 
cipal dimensions, but with different distribution of the 
displacement in a longitudinal direction, 


Proposed Work. 

In the Engineering Department the work for the 
year 1913 is to include investigations regarding wind 
pressure on structures, and the resistance of different 
forms of screw threads to shock, general research on 
the methods of impact testing, research on fluid fric- 
tion, and experiments on the resistance of keys and 
keyways to repeated stresses. 

In the Department of Metallurgy and Metallurgical 
Chemistry the year’s work will include a continuance 
of the Alloys Research. It is proposed to continue 























the study of the light alloys of aluminium, and also 
to undertake an extensive investigation into the 
causes of spontaneous decay or disintegration which is 
said to occur in certain alloys of aluminium. The in- 
vestigation of the effect of strain on steel at high 
temperatures, and the researches on intercrystalline 
cohesion in metals and the melting point of iron will 
also be continued. In metallurgical chemistry it is 
proposed to continue the research on the distilla- 
tion of alloys in vacuo. Also, since it has repeatedly 
been suggested to the Laboratory that standard 
samples of pure substances to be employed for “ set- 
ting ’’ standard solutions and similar analytical pur- 
poses should be prepared and certified by the Labora- 
tory with a view to their supply through chemical 
dealers or otherwise to analytical chemists throughout 
the country, it is proposed to commence work in this 
direction. 





Making a Three-Part Job in Two 
Halves. 


Although only a small job is taken to illustrate this 
principle, it is equally applicable to larger work, such 
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as rope pulleys, flanged pulleys, etc. It is usual to 
make such work in three-part boxes, and as not 
many foundries have such boxes always available, it 
is easy to see what a great saving in both 
time and labour is secured by making the job in two 
parts instead of three, especially when a large num- 
ber has to be made. 

It is best to use a square box, 4 or 5 in. wider than 
the diameter of the job, and of sufficient depth to 
allow the sand plenty of grip. Fig. 1 shows a pattern 
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of a sheave, the job that is here taken to express the 
idea. The pattern is made in two halves, jointed at 
A B. One half is rammed up in the cope, with 
runner and riser on the boss, as shown in Fig. 2, 
which also shows the position of the half-pattern 
when being rammed up. The cope is then turned 
over on to a board, and a joint made between B and 
the side of the box D, as indicated by the dotted 
lines in Fig. 2. This joint made, the other half of 
the pattern is then placed in position, and the space 
between the two is rammed up with good, firm sand, 
and stayed up with a few irons or long nails. This 
second joint is made between the top of the pattern 
and the side of the box, thus making a ring of sand 
round the middle of the pattern. This is shown in 
Fig. 3, the dotted lines indicating the ring of sand. 
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Fig. 4.—FinisHep MovtLp. 


The drag is next put on, rammed up, and lifted off, 
and in this case, at the same time drawing with it 
the half-pattern marked X in Fig. 2. If there is 
not enough sand round the job to take the weight 
while it is being lifted, it can easily’ be secured to 
the box. Of course, in heavier work the pattern does 
not need to be lifted; this is to te left to the dis- 
cretion of the moulder. This half of the pattern 
having been now drawn out, and that part of the 
mould finished off, the drag is returned to its place. 
The whole box is turned over on to a soft bed, thus 
reversing the position of the ring of sand, and plac- 
ing the drag and cope in their right positions. 

It is easy to be seen what remains to be done. 
The cope is lifted off, and the Z half of pattern with- 
drawn, exposing the ring cf sand lying on the 
bottom joint. It hardly needs explaining that this 
ring of sand serves in place of the middle part of 
a three-part box. Fig. 4 shows a half-section of the 
mould when finished. 
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Foundry Plant and Equipment. 


A New Moulding Machine for ing; consequently, it is of the greatest importance 
Ww that the two half moulds should match perfectly. 

Shallow ork. Hand work is generally done at a good speed with 

inate improved processes, and machine moulding to be 


The moulding of shallow work, especially round an improvement on hand methods not only must be 
and oval pieces of small dimensions, such as saddlery, quicker but must also give castings which are at leats 
small rings, etc., and the moulding of rather large equal to those made by hand. All these conditions 




















Fic. 1..-DuriInG tHe RAMMING. Fic. 2.—Macuine with Boxes Fic. 3.—Patrern Drawn. 
IN PLACE BEFORE FILLING witH 
SAND. 


sections consisting of numerous small parts, such as render the production of this class of castings ex- 
stove plate and other ornamental work, fretwork, and tremely difficult. 
similar work, offers difficulties of a special character. Among the methods of machine moulding employed 




















f'1e. 4.—PatTERN PLATE SwuNG Fis. 5.—Movutp CLosep. Fic. 6.—Movtrp OPENED AND 
Away. PAtTERN-PLATE TILTED TO 
sHow CLAss or WoRK. 


For this class of work it is necessary to do away for such work, the following may be mentioned as 
almost entirely with the joint fin, owing to the prac- being the most common :—(1) Moulding on carded 
tical impossibility of chipping every and any cast- patterns on sand match. plates with a power 














THE FOUNDRY ' 


rRADE JOURNAL. 369 





squeezer. This work is generally made on the flat 
in snap flasks. (2) Moulding on aluminium match 
plates with a power squeezer, generally in snap 
flasks. (3) Moulding in open sand on double-faced 
cast-iron plates, or on two separate plates (Leeder 
machine), the sand being pushed out of the flasks, 
which are part of the machine. (4) Moulding in 
flasks or in ‘‘ mottes’’ with two pattern plates, one 
for the cope, the other for the drag. 


moulding with double-faced plate, or on two separate 
plates, 1s by many considered only suitable for 
common work. In most of the above cases pouring 
has to be done on the flat. On the Continent it is 
very common to pour small castings on end, and 
this has many advantages, and makes it possible 
to put many more castings in one flask than when 
pouring on the flat. 

If two separate pattern 


plates are used, it is 





ic. 7,.—PattTern-PLaTE, Moutp Dummy anp Pieces OptaInep on MACHINE SHOWN IN Fics. 1—6. 


These various processes have certain inconveni- 
ences. The carded pattern is very expensive, and 
always of small dimensions, its size being limited on 
account of its price; and it is impossible owing to 
its very nature to make it larger. On the other 


practically impossible to obtain a perfect match. 
With regard to the cast-iron double-faced plate, this 
plate is costly owing to the necessity of making it 
strong enough to withstand the whole pressure of 
the machine, the ramming of both flasks being done 











Fie. 8. 
Macnuine REAapy ror ANOTHER. 


Movutp FINISHED AND 


hand, if the castings are very thin, the vibration 
of the frame has no action on these small pieces, so 
that its adoption in such cases does not give very 
good results. Moulding with loose patterns on sand 
match is only practicable for very simple work, while 











Fic. 9.—Boxes FILLED WITH Fic. 10.—Boxres Movuntep 
SAND. Over OnE ANOTHER, THE 
TRAVERSE CLOSED AND 


LOCKED. 


separately and not simultaneously. Moulding on 

separate plates with only pins for registering is very 

risky for the class of work under consideration, for 

while it is possible under the best conditions to ob- 

tain a perfect match, it is rather difficult to main- 
D 
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tain such conditions in the every-day work of the 
toundry; in fact, most of this work has been made 
up to now by hand-moulding, which 
favourable 


permits, under 
conditions, of work, 


though not very quickly. 


obtaining perfect 


The Société Anonyme des Etablissements Ph. Bon- 
villain & E. Ronceray, of Paris, of which the Uni-- 
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vibrates, (4) to close the mould on the machine, 
either for pouring on flat or on end, (5) to use 
barred flasks, and (6) to use a white-metal pattern 
plate of about 4 in. thickness, requiring no machin- 
ing work, and made in about the same time as a 
sand match. 

This pattern plate is produced by a carefully-made 
mould in a special flask, having a perfect match, 











Fic. 11.—_SIMULTANEOUS Fic. 12.—Viprator 
RAMMING OF THE Two ACTION. 
Box Parts; Operator 


Hooks Upper Box. 


versal System of Machine Moulding and Machinery 
Company, Limited, 97, Queen Victoria Street, Lon 
don, E.C., are agents tor the British Isles, which has 
for some time had on the market machines tor com- 
plicated work, has recently designed and built a 
machine, patents for which are pending, which sug- 











Ser 1n Fic. FINISHED 


Swuneg Away. 


13.—PATTERN-DRAWING 
AND PATTERN-PLATE 


and spacing the flask by a frame which makes the 
outside part of the pattern plate. During the ram- 
ming, the pattern plate is quite free from lateral 
fastening, being only guided by the flask pins. The 
speed is considerable, while the mould is entirely 
made on the machine, including the pattern draw- 








Fie. 14.—Movutp ASSEMBLED; 


Orerator UNnooks Upper Box. 


gests a considerable step forward for the class of cast- 
ings referred to above. With this machine it is pos 
sible (1) to fill both flasks simultaneously, (2) to 
ram the two flasks by only one stroke, (3) to draw 
the pattern by the machine, while the plate 





Fig. 15.—Boxes Lowerep aNp Sanp Fic. 16. 
Brock PusHep Orr. 





Sanp Biockx OPENED. 


ing. The proper employment of bars renders it 
possible to use comparatively shallow flasks even for 
a large size, and does away with the necessity of 
weighting them all for pouring on flat, or of using 
the screw press when pouring on end, 
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The machine is generally worked by hydraulic 
power for the principal operation, while the vibration 
is effected by compressed air; but by the use of a small 
intensifier compressed air can also work the whole 
machine. The machine is shown in the accompany- 
ing illustrations. It consists of a strong base (a, 
Fig. 1) bored in the centre to form the ramming 
cylinder (b). Down this cylinder is bolted another 
ene receiving a smaller ram, the object of which 
is to perform quickly all the auxiliary motions, in- 
cluding bringing the flask together and closing the 
mould. This cylinder is not shown, as it is under 
the floor level. The main ram (c) is intended to 
give the ramming pressure. It is bored to receive 
a smaller one, at the end of which is bolted a 
plate (d) supporting through tie-rods (e) the down 
sand frame (f) shown under the lower flask (gq). 
This ram is supported by air pressure, and its pur- 
pose is simply to support the down sand frame on a 
collapsible support. 

On the side of the machine is a column (h) sup- 
porting a revolving bracket (i) for the pattern plate 
(j), and a cross-beam (i) which can be fixed to the 
frame of the machine by a hook (/). The pattern 
plate (j) is laid down on the bracket (i) through 
convenient means, and can be raised through the 
lower flask. Suitable means are provided for 
suspending the cope of the ramming plate bolted to 
the cross-beam. 

The working of the machine is as follows :—The 
cross-beam being swung to the right, and the pattern 
plate with its bracket on the left (Fig. 2), one of 
the men fills the drag, and the other one the cope, 
the drag being placed on the down sand frame, and 
the cope on the pattern plate. The cope man 
swings the bracket so as to bring it opposite to the 
drag, while the drag man swings the cross-beam, and 
puts the hook in position. Immediately the drag 
man presses the treadle so as to admit water in the 
small cylinder, the whole equipment is_ raised 
quickly, the pattern plate and the cope being caught 
in passing by the drag, until the cope comes in con- 
tact with the upper ramming plate (Fig. 1). During 
this motion, the main cylinder has been put in com- 
munication with the tank and has been filled with 
water. By pushing the treadle a little bit further, 
the communication between the large ram and the 
tank is cut, and pressure water admitted. The cope 
man starts the vibrator, while the drag man hooks 
the cope. He then leaves the treadle, and the drag 
proceeds downwards with the pattern plate (Fig. 3). 
The pattern plate stops by itself on touching its 
bracket, while the drag lowers turther, and a com- 
plete pattern drawing is then effected on the 
machine, while the vibrator is in operation. The 
cope man then stops the vibrator, and swings the 
bracket out with the pattern plate (Fig. 4), the drag 
man presses the treadle, admitting the pressure on 
the small cylinder, then closing the mould (Fig. 5). 
He then unhooks the cope and leaves the treadle. 
The complete mould proceeds downwards and 
ready to be put on the floor. 

The flasks generally used on the machine are fitted 
with hooks (m, Figs. 1 and 2) set so that as soon as 
the mould is closed the operators by a very simple 
motion hook them. The gates are made jin a simple 
way, practically without the intervention of the 
operators. 

As indicating the speed obtained, it may be said 
that it usually takes less than a minute on an aver- 
age to make a complete mould. In practical work- 
ing, the average time has been 45 seconds. Moving 
pictures taken of the operation under practical work- 
ing conditions have made it possible to analyse the 
operation, and we give below a table showing the 
time taken for the various motions :— 


is 


High-speed Moulding Machine. 
Description of Operation Moulding Drag and Cope. (Hard- 
ware Castings, Malleable) Barred Flask, 214” x 144”; 23” drag 

: ; and 2}” Cope. : 


. |Frac-|Frac-! 
+ tions | tions, s 
Operator. = of | of | § Helper 
5 Min- | Min g 
H~ | utes. | utes R 
| 
Pick up drag and | 
putitin place ..| 1.9 | 0.032 | 0.174 | 10.4 | Blow off pattern 
| plate. Swing 
sand frame 
| above cope, 
| | shake __ parting 
and riddle sand 
on pattern. 


Fill up drag (2 
shovelfuls) and put 


sand in riddle 6.4 | 0.107 ‘ease 6.9 Fill up cope (2 


shovelfuls). 
Riddle sand on drag 
top oni a8 9.0 0.150 _— -— 
Strike off surplus 
sand a “% 4.5 0.075 | 0.075 4.5 Strike off sur- 
plus sand. 
Swing on the pressing 
head and lock it.. 1.8 0.030 | 0.123 7.4 Swing on pattern 
Squeeze and hook plate with cope 
cope os - 5.5 0.090 — _— on. 
Draw pattern plate 
and finsh gate 
holes with fingers. . 7.7 | 0.130 | 0.093 5.6 Start vibrator. 
Apply pressure to 


close mould and un- 
hook cope = 1.9 0.031 | 0.065 3.9 Swing out pat- 
| tern plate and 
| put cope on. 
Release pressure, 
spring out pressing 
head and lock finish 


ed mouid ée 1.8 0.030 | 0030 1.8 Lock finished 
mould. 
Place mould on floor 
(on end) a 4.5 0.075 | 0.075 4.5 | Place mould on 
| floor (on end). 
Total ..| 45.0 0.750 | 0.750 45.0 | 
| 


Number 7 riddle. 


Weight of anempty shovel .. ; ‘ , a it 6 
Weight of sand in shovel ‘de ct ai , = “oe 
Number of shovels in each part of flask two , ‘ . 44 
Weight of sand in the two parts of flask ce ~ me 8&8 
Weight of the two empty parts of flask = - c. ae 
Total weight of filled flasxs. . ae nid 1704 


It must be borne in mind that no automatic sand 
distributor has been used, the men shovelling the 
sand from a heap. This machine jis now in success- 
ful operation, 45 of them having been delivered in 
less than a year. 

One may think that only very flat work can be 
produced by printing the drag. The difficulty of 
printing has been overcome to a great extent through 
the use of what the originators call a ‘‘ dummy.” 
The dummy (Fig. 7), in short, is a piece of metal (0) 
having holes corresponding to the projections of the 
mould to be made. The dummy being placed on 
the drag side, sand is riddled on it, and projections 
of riddled sand are left in places corresponding to 
the openings. This accessory is made in a very 
simple manner, being merely moulding work. 

More recently a machine has been put on the 
market, derived from the above, which does exactly 
the same work, and in addition permits of pushing 
out the ‘ mottes’’ on the machine immediately after 
the mould is completed. If the size of the ‘‘ mottes’’ 
is limited to what a man can handle, the machine 
can be attended by only one operator, and can work 
at the same speed as the above, thus producing a 
mould measuring about 16 in by 12 in. in less than 
a minute. Figs. 8 to 16 represent some views of 
this machine. 

Both machines were shown in operation at the 
French Foundry Exhibition, which concluded ‘ast 


D2 








month. The first machine was shown in October 
last at the Olympia Machinery Exhibition in Lon- 
don; the second one will be on view at the Agri- 
cultural Hall, London, this month, at the Foundry 
Trades Exhibition. 








New Jar-Ram Rollover and Pattern 
Drawing Machine. 


The jarring moulding machine with an independent 
rollover and pattern-drawing device shown in the 
accompanying illustrations, has just been placed on 
the market by the Herman Pneumatic Machine Com- 
pany of Zelienople, Pa., U.S.A. The purpose of a 
machine of this character is to give a good rollover 
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plished by a small arm which is _ connected 
to the trunnion on the rollover plate § and 
the fixed centres of the base of the rollover device. 
These centres, being somewhat shorter than the centres 
on the large arm, cause a rotating movement to the 
rollover plate as shown in Fig. 2. This rotating 
action continues until the stop on the rollover plate 
trunnion comes in contact with the equalising and 
levelling device with the large rollover arm, which 
gradually brings the flask and rollover plate to rest, 
as shown in Fig. 3. Air is now admitted to the pat- 
tern-drawing cylinder, the upper part of which is 
attached to the equalising device used for taking up 
irregularities on the bottom board. 

This pattern-drawing cylinder rises until it meets 
the flask. The clamps are then removed, and as the 
rollover plate is held in a firm position, the vibrator 
which is attached to the rollover plate is started, the 








HERMAN JAR-RAM 


action, and a perfect pattern draw. The machine is 
operated entirely by compressed air. 

Fig. 1 shows the jarring machine independent from 
the rollover device. The connecting arms that extend 
from the rollover mechanism engage trunnions on the 
rollover plate, which rests on the jarring machine. 
The pattern and flask are secured to the rollover plate. 
‘he jarring of the mould is proceeded with, and while 
the jarring operation takes place, the side rollover 
arms remain stationary. After the mould has been 
jarred, air is applied to the rollover cylinder, which 


causes the rollover plate, together with the 
flask, to rise, when the lifting arms engage 
the rollover. The rollover action is accom- 








ROLLOVER 





AND PATTERN-DRAWING MACHINE. 


air, exhausting from the pattern-drawing cylinder, 
allows the plunger to descend as shown in Fig. 4. By 
exhausting the air from the rollover cylinder, the roll- 
over plate with pattern is returned to its first posi- 
tion, as shown in Fig. 5. Fig. 2 shows clearly the roll- 
over device has no connection whatever with the jarring 
feature, thus rendering the rollover device serviceable 
for a longer time than it would ordinarily be, were 
the rollover mechanism connected directly with the 
machine; and the pattern is thus drawn accurately. 
The machine shown has a table of 30 by 45 in., and 
a lifting capacity of 5,000 Ibs., while the rollover de- 
vice has a capacity of 4,000 Ibs. The automatic self con- 
tained control valve, attached to the jarring machine, 
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regulates itself automatically to the different loads it 
is required to lift. This valve is of a differential type, 
and is entirely closed. Its operation does not depend 
on any external or exposed operating parte. The 
equalising device is of a very simple construction of 
steel beams hung on one centre, thus ensuring motion 
in all directions, which will take up irregularities on 
any bottom boards. Referring to Fig. 3, the makers 
claim special advantages for the semi-eliptical springs 
which are used for locking the equalising device after 
it is pressed against the bottom board by the action of 
the pattern-drawing cylinder. This construction locks 
the equalising device tight enough, so that the weight 
of the flask cannot change it, once it is set. 








Apparatus for Keep’s Test. 





Keep’s test for contraction and chill iis well known 
to those foundrymen who realise the value of 
physical tests in analysing the properties of iron. 





Fie. 1. 


fixed inside the yokes. Fine sieved sand is used, and 
the yokes are oiled previous to using. The gated 
patterns are withdrawn without rapping, and any 
sand falling between the ends of the patterns and 
the chilling surfaces is removed. No cleaning or 
blacking of the mould should be allowed. The flask 
should be weighted, and the metal poured clean, the 
test pieces being allowed to cool normally in the 
mould, and when removed, carefully cleaned and, 
if necessary, numbered for reference. 

The test pieces, after cleaning, are laid in position 
in the yokes lying on the follow board, exactly as 
cast, with one pair of ends close up to one set of 
arms of the yoke. The space between the other ends 
of the test pieces and the corresponding yoke arms 
is the amount of total contraction. This space can 
be measured by inserting the taper scale vertically 
without pressure, and reading off the division, as 
shown in Fig. 4. This measurement gives the con- 
traction per foot. It is imperative that the chilling 
surfaces of the yokes be kept smooth and true by 
grinding or filing. The chilling result is ascertained 
by chipping off a corner of the test piece. 
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Fic. 2. 


The accurate determination of contraction and chill, 


in fact, has taken its place as a standard foundry 
test. 


An apparatus for accurately performing these 
tests is being supplied by Messrs. J. W. Jackman 
& Company, Limited, Caxton House, West- 


minster, S.W. The apparatus consists of an iron 
follow board carrying two brass patterns, each } in. 
square x 12 in. long, and also two special metal 
yokes for measuring shrinkage and chill, as shown in 
Fig. 1; an iron flask, as shown in Fig. 2; and a 
taper steel scale, graduated to measure to a 
thousandth part of an inch. 

In this apparatus advantage is taken of the fact 
that contraction is greater in the direction of the 
length than in the depth and thickness, and chilling 
is obtained by casting the test pieces in the frames 
or yokes. At the same time, by casting the test 
pieces in the yokes, test pieces are cast with definite 
dimensions and having ends parallel. These test 
pieces can be gauged, and the amount of con- 
traction quickly determined. 

The yokes on the follow board are well rammed 
up in the drag of the mould, the patterns being 
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British Foundrymen’s Association. 





Birmingham Branch 


At a meeting of the Birmingham Branch of the 
British Foundrymen’s Association held on Saturday, 
April 26, Mr. H. L. Reason (President) in the chair, 
the following officers for the ensuing year were 
elected :—President, Mr. C. Heggie; Senior Vice- 
President, Mr. H. Pemberton; Junior Vice-President, 
Mr. D. Dalrymple; Hon. Secretary and Treasurer, 
Mr. Charles Grindlay; Auditor, Mr. Pugh. Mem- 
bers of the Council:—Messrs. Buchanan, Baugh, 
Howell, Morgan, Robinson, Toy, Hailstone, Bullock, 
Winterton, Shaw, and Reason. 

A hearty vote of thanks was passed to Mr. G. Hail- 
stone for his services in past years as Hon. Secretary, 
and regret was expressed that pressure of work pre- 
vented his continuance ‘in office. A vote of thanks 
was also passed to the Treasurer and other officers and 
to the Council. At the conclusion of the business 
meeting a Paper on ‘‘Some Futher Notes an Mould- 
ing Sands” was presented by Mr. J. Shaw. This 


Paper appears on another page. 
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Annual Convention of British 
Foundrymen’s Association. 


The forthcoming annua: convention of the British 
Foundrymen’s Association, which will be held this 
month (June 21-25) in London, bids fair to be a most 
successful gathering. The headquarters of the Asso- 
ciation will be at the Imperial Hotel, Russell Square, 
W.C., and the meetings will be held at Connaught 
Rooms, Great Queen Street, Kingsway. The official 
programme of the Convention includes the following : 

Suturday, June 21.—Official visit to the First 
Foundry Exhibition, Agricultural Hall, London, N., 
and luncheon to the Members, at the kind invitation 
of the organisers of the Exhibition. 

Sunday, June 22.--Thames River trip, on specially- 
chartered steamer, on which occasion each member is 
invited to bring a lady or friend. 

Monday, June 23.—9.30 a.m,: Business meeting at 
Connaught Rooms, for the election of officers, ete.. 
followed by general meeting for the presentation and 
discussion of the following Papers :—‘‘ Semi-Steel,” 
by M. Riddell (Falkirk) ; ‘‘ Blast Quantity and Pres- 
sure in Cupola Working,’ by F. J. Cook (Birming- 
ham); “The Artistic Treatment of Cast-iron,” by 
B. J. Fletcher (Leicester). 

In the afternoon visits will be paid to the works of 
Messrs. Fraser & Chalmers, Limited, Erith, and to 
the Great Eastern Railway Company's Works, Strat- 
ford, E. In the evening the Annual Dinner of the 
Association will be held at the Holborn Restaurant, 
Holborn, W.C. 

Tuesday, June 24.—9.30 a.m.: The meeting for the 
presentation and discussion of Papers will be re- 
sumed, and the following Papers will be considered : 

“The Alloying of Aluminium,”’ by C. H. Ivinson 
.(London); ‘ Electric Furnaces in Iron and Brass 
Foundries,’’ by E. Kilburn Scott (London): “ Stan- 
dard Patterns for Motor-Car Work,” by J. W. Wor- 
rall (Luton); and “ The Economies of Industry and 
Education,’’ by Alexander Hayes (London). 

In the afternoon visits will be paid to the Royal 
Arsenal, Woolwich, and to the works of the London 
General Omnibus Company, Walthamstow. In the 
evening a visit will be paid to the London Coliseum 
Theatre. 

Wednesday, June 25.—For members staying over 
Wednesday, a special visit can be arranged to the 
works of the London and South-Western Railway, 
Eastleigh, Hants. , 

Members desiring to participate in any of the fore- 
going functions are requested to advise the Hon. 
Secretary of the London Branch. Mr. T. Murphy, 
180, Gray’s Inn Road, London, W.C., at the earliest 
possible moment. 


The Foundry Exhibition. 


In regard to the Foundry Trades’ Exhibition to be 
held at the Royal Agricultural Hall from June 14 
to 28, a large attendance is anticipated in view of 
the interest already being shown. Heads of firms, 
managers, and foremen, in all parts of the country 
nave intimated their intention of visiting the Exhi- 
bition. As an instance of the keen interest which 
is being taken, one firm in Derbyshire has chartered 
a special train for the purpose of enabling their 
employés to visit the Exhibition, and thus become 
acquainted with the latest machinery and appliances 
associated with foundry work. Nothing but good 
can come from an undertaking of this kind, and it 
is to be hoped that those who cater for the require- 
ments of foundrymen, as well as those engaged in 
foundry practice, will take full advantage of this 
opportunity of improving the conditions 


under 
which the work is carried on. 
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inventions. 


Applications for Patents. 
An asterisk indicates that a complete specification accompanies 
the application. When inventions are communicated the names of 
the communicators are in brackets. 





6,027.*Process of casting ingots and apparatus therefor. 
P. H. G. Durville. 

6,067.*Moulding machines. W. Kurze. 

6,165. Muffle turnaces, EK, Curran. 

6,166.* Metallic alioy and process of manufacture. 
Ormiston. 

6,182.*Moulding-machine with elastic 
R. Geiger. 

6,286. Metal tounding. 
United States.) 

6,366.*Slab moulding machines. R, Girndt. 

iv,617, Casting-apparatus F. G. 8S. Price. 


B. OQ. 


pattern support, 


(General Electric Company, 


10,482.*Centritugat machine for the manufacture of 
foundry cores. M. Fauquet. 

10,821.*lngot moulds. W. D. Bradford. 

10,853.*Regenerative open-hearth furnaces. 2 


Rogerson. 

10,950. Regenerative furnaces. H. Walsh and A. Priest- 
ley, trading as Standard Furnace and Setting 
Company. 

11,017.*Treatment of allovs to render them ductile and 
malleable. Westinghouse Meta!lfaden Gluh- 
lampenfabrik G. m. b H. 


11,091.*Manufacture of aluminium. Soc. Générale des 
Nitrures. 
11,186.*Manufacture of moulding patterns. T. R. Bell. 


11,190. Apparatus for casting metals in steel moulds. 
C. H. Ivinson and E. le Bas. 





Abstracts of British Patent Specifications recently 
accepted. 

4,619 (1912). Manufacture of Steel. S. M. Dixon, 25, 
Highfield Road, Edgbaston, Birmingham.—Five tons of 
mild steel scrap and manganiferous pig-iron are melted 
down in a Siemens furnace, and when the carbon has 
been reduced to the requisite percentage the bath is ready 
for the necessary additions. Ferro-manganese in the pro- 
portion required to give, for instance, ten per cent. of 
manganese in the finished product is added. This amount 
would be from about 1,800 to 2,200 pounds, assuming 
a ferromanganese is employed containing 80 per cent. 
of manganese, the actual amount employed depending 
on the temperature, time of treatment, and other factors 
which have to be taken into consideration in ordinary 
foundry practice, and according to which the loss or absorp- 
tion of manganese varies considerably. The ferro-manganese 
should be heated to a bright red heat and added to the 
bath while in this condition so that the large mass of 
metal in the bath will rapidly raise the comparatively 
small quantity of ferro-manganese to the same tempera- 
ture as the bath itself, and no chilling of the latter 
will take place. Ferro-silicon to give the desired con- 
tent of silicon is added, directly the melter has ascer- 
tained that the ferro-manganese has been properly 
assimilated. The metal is teemed immediately after the 
addition of the silicon. Into the ladle, previously heated 
to a dull red heat, the metal is now poured, and 50 
pounds of powdered metallic titanium is added to the 
ladle while the pouring is in progress. The ingots are 
preferably cast from the bottom, the size of the aperture 
o: emission from the ladle being in a proportion of as 
5 is to 4 to the aperture of emission from the bottom of 
the “git.’”’ The ingots moulds should be coated in- 
ternally with a slurry of graphite, and after this has 
been done, should be heated sufficiently to avoid any mois- 
ture remaining in the moulds. When stated propor- 
tionately the above materials employed are approximately 
as follows: Pig-iron and scrap, about 83 to 85 per cent. ; 
ferromanganese, about 16 to 13 per cent, ; and titanium, 
about 4 per cent. If ferro-titanium is employed instead 
of metallic titanium about 240 pounds of ferro-titanium 


containing about 22 per cent. of titanium is added to 
the bath or ladle. 








6,310 (1912). Mode of and Means for Finishing Sand 
Moulds for Casting Purposes. William Mills, Limited, 
and W. Mills, Atlas Aluminium Works, Grove Street, 
Smethwick, Birmingham.—Fig. 1 illustrates one form 
of the invention; Fig. 2 is a side elevation of Fig. 1 
showing holes in the table for bolting on the mould; 
Fig. 3 is a sectional elevation illustrating another form 
of table and stand; Fig. 4 is a sectional side elevation 
of a modified form of the invention. A table 1 is sup- 
ported upon a suitable stand 2 by a swivelling connec- 
tion 3, such table being arranged at an angle of about 
45 deg., so that as the table is rotated all parts, both 
vertical, circular and horizontal, present their surfaces in 
such a manner as to enable the facing material when 
dusted on to remain equally on all parts of the surface, 
and which also facilitates the process of smoothing which 
may be effected by the fingers, which are preferably 
covered with thimbles of fine skins of india-rubber. In 
Fig. 3 provision may be made whereby the table can 
be turned and secured in a horizontal position for use 
when forming the mould and suitable means are pro- 
vided for retaining the mould 4 on the table when in its 
tilted position, such for instance as projecting rods 20, 
which enter the ordinary holes in the lug projections 21 
on the mould, as shown in Fig. 4, or by having a raised 
flange or projection 5 on the table, within which the 
lower portion of the mould fits as shown in Fig. 1. In 











FIG. 2. 











FIG. 4 


FIG 3 
Means for Finishing Sand Moulds for Casting Purposes. 


the case of a table mounted to take both the horizontal 
and inclined positions as shown in Fig. 3, a suitable 
cast-iron stand may be provided of inverted U-shape to 
the one interior side 6 of which the lower end of a 
lever 7 is pivoted. The upper part of this lever is 
either tubular or provided with bearings within which 
the spindle 8 of the table is free to rotate, a slot 9 
being formed in the one side of the top of the stand so 
as to enable the table to be turned on the pivot of the 
lever from the horizontal to the inclined position, or 
vice versa, as the case may Provision is made for 
locking the table in its horizontal position. 


4,620 (1912). Manufacture of Steel. S. M. Dixon, 25, 
Highfield Road, Edgbaston, Birmingham.—The invention 
is based upon the discovery that the titanium when used 
in the process of founding manganese steel has an effect 
upon the structure of the steel which is not based upon 
the formation of a final alloy of titanium, but which is 
the result of chemical or physical action, for when 
titanium is used the resulting finished metal will have 
its structure so modified as to be readily capable of being 
worked even though no titanium is to be found in its 
composition. To manganese steel in the molten state, 
containing between 7 and 22 per cent. of manganese 
is added, according to the character of the steel, time of 
treatment, temperature, etc., from 30 Ibs. to 120 Ibs. 
per ton, of ferro-titanium containing about 22 per cent. 
of titanium or an equivalent proportion of metallic 
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titanium, which is thoroughly incorporated with the 
steel. The titanium has in the molten state a refining 
action upon the manganese steel and in the course of the 
operation may be entirely lost, although it has had upon 
the structure of the steel the desired effect. 








New Companies. 

CARDEN ENGINEERING COMPANY, 
£2,000 in £1 shares. 

Lame Pump EnGrineerinc Company, Limirep.—Capital 
£1,000 in £1 shares. 

James Dawson & Company, Limirep.—Capital £1,000 
in £1 shares, to carry on the business of engineers. 

ANDERSON AND Partners, Limirep.—Capital £1,000 
in £1 shares, to carry on the business of engineers. 

ComMerciAL OxyGeN, Limirep.—Capital £5,000 in £1 
shares. Registered office : 1, Staple Inn, Holborn, W.C. 

SrructuraL Patents, Limirep.—Capital £10,000 in £1 
shares (5,000 pref.), to carry on the business ot engineers. 

TxHompson & Sovuruwick, (Limirep.—Capital £20,000 in 
£1 shares (15,000 Pref.), to carry on the business of en- 
gineers. 

TyLecrorr ENGINEERING Company, Liuirep.—Capital 
£2,000 in £1 shares. Registered office: 58, Lombard 
Street, E.C. 

CHESTER ENGINEERING Company, Limirep.—Capital 
£4,020 in 4,000 preference shares of £1 and 400 ordinary 
shares of Is. 

Aveust’s MurrLe Furnaces, Limrrep.—Capital £2,250 
in £1 shares. Registered office: Mear Clough Works, 
Sowerby Bridge. 

METALLIC COMPOUND 
£4,000 in £1 shares. 
Road, London, W.C. 

CHamBon, Limirep.—Capital £5,000 in £1 shares, to 
carry on the business of engineers. Registered office : 
210, Tower Bridge Road, 8.E. 

THomas Ryper & Son, Limirep.—Capital £20,000, 
in £1 shares. Registered office, Turner Bridge Iron- 
works, Turner Bridge, Bolton. 

James (Lees, Limirep.—Capital £1,500 in £1 shares 
(400 preference), to carry on the business of ironfounders. 
Registered office : 37, Bury Street, Salford. 

Woop & Puuities, Limrrep.—Capital £4,000 in £1 
shares, to carry on the business of engineers. Registered 
office: 9, High Street Buildings, Dorking. 

Reycark Synpicate, Limirep.—Capital. £100 in £1 
shares, to carry on the business of manufacturers, engi- 
neers, etc. Registered office: 48, First Floor, Broad 
Street House, E.C. 

Ester & Company, Limitep.—Capital £1,030 in 1,000 
ordinary of £1 and 600 deferred of 1s. each, to carry on 


Liuirep.—Capital 


Company, Limrrep.—Capital 
Registered office : 265, Gray’s Inn 


the business of engineers. Registered office: Caxton 
House, Westminster. 
Currie & Warner, Limirep.—Capital £7,000 in £1 


shares, to take over the business of cabinet and general 
brassfounders carried on at Summer Hil! Works, Powell 
Street, Birmingham, as Currie & Warner, and to adopt 
an agreement with F. G. Currie and H. H. Warner. 

Leeps ENGINEERING AND HypravLic Company, 
Lim1tEp.—Capital £20,000 in £1 shares, to take over 
the business carried on at Oaklands Works, Calverley, 
near Leeds, by the Leeds Engineering and Hydraulic 
Company, Limited (incorporated in 1902, now in volun- 
tary liquidation), and to adopt an agreement with W. 
Deighton and H. Loxton (for the debenture-stock hol- 
ders of the said old company). 

Sree, Deve.ropments Limirep.—Capital £90,000 in 6s. 
shares, to carry on the business of iron and steel manu- 
facturers, &c., and to acquire the undertaking and all 
or any of the assets of the Talbot Continuous Steel 
Process, Limited, (incorporated in 1900). The first 
directors are Mr. Rd. Armitage, M.P., Farnley, near 
Leeds; Mr. J. E. Rogerson, Mount Oswald, Durham; 
Mr. C. J. Bagley, Stockton-on-Tees; Mr. A. Sladden, 
Norton, Stockton-on-Tees; Mr. T. Westgarth, Scar- 
borough; and Mr. B. Talbot, Darlington. Registered 
office : County Bank Chambers, Middlesbrough. 
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Trade Talk. 


ConsIDERABLE damage has been done by fire to Messrs. 
Bamford’s Leighton Ironworks, Uttoxeter, Staffs. 

Tue brassfoundry of Mr. Thomas Sanders, in St. Mary 
Street, Ladywood, Birmingham, has been _ seriously 
damaged by fire. 

Messrs. Berry, SKINNER & Company, have transferred 
their Scottish agency to Mr. J. Hally Craig, 45, Hope 
Street, Glasgow. 

Green’s Cuemica, ENGINEERING Company, LimiTED, is 
being wound up voluntarily, with Mr. A. Greenwood, 20, 
Bond Street, Dewsbury, as liquidator. 

Tue Caruton Enoineertne Company, Limirep, is 
being wound up voluntarily, with Mr. Charles Osborn, 
66, Mark ‘Lane, London, E.C., as liquidator. 

Frank Wicctesworth & Company, Limitep, have 
established works at Shipley, near Bradford, for the 

manufacture of power transmission appliances. 

Messrs. Denny & Company, engineers and boiler- 
makers, of Dumbarton, have taken out a licence for the 
manufacture of Sulzer-Diesel oil engines in this country. 

Tue Council of Ministers at St. Petersburg have de- 
cided to place the contract for a new gun factory in 
Russia with the group of financiers associated with 
Vickers, Limited. 

Crepitors of J. H. Pyle, coppersmith and_brass- 
founder, Glasgow, are to receive a second and final divi- 
dend, from Messrs. Davies, Tait & Company, 168, St. 
Vincent Street, Glasgow. 

James Keira & Brackman Company, Limirep, have 
opened a new office in the ‘‘ Scotsman” Buildings, 28, 
North Bridge, Edinburgh, for the convenience of their 
clients in the east of Scotland. 

Mr. H. E. Jackson, machine tool maker, of Church 
Gate, Leicester, has appointed Messrs Burns, Morrison 
and Company, 113, St. Vincent Street, Glasgow, agents, 
for the North of Ireland and Scotland. 

Tue partnership heretofore subsisting between Messrs. 
H. J. Cherry and A. Cherry, carrying on business as 
engineers, at Hill Street, Leicester, under the style of 
H. J. Cherry and Son, has been dissolved. 

Messrs. J. Marr and A. GLENNIE carrying on busi- 
ness under the style of Austin & Company, as lift 
builders, engineers, and millwrights, at Dunn Street, 
Newcastle-upon-Tyne, have dissolved partnership. 

Witt1am Mourrueap & Company, LimiTeD, late of 35, 
Queen Victoria Street, London, E.C., have removed to 
41, Parliament Street, Westminster, S.W. Mr. R. Mac- 
donald Wilson, A.M.1I.C.E., has been elected a director. 

Tue partnership heretofore subsisting between Messrs, 
J. Smith and T. Wilshaw, carrying on business as engi- 
neers’ tool makers, at Hopwood Lane, West End, Hali- 
sae | rane the style of Smith & Wilshaw, has been dis- 
solved. 

T. Rowranps & Company, Limirep, Palm Tree Works, 
Staniforth Road, Sheffield, who for some time past have 
represented the Titanium Alloy Manufacturing Company, 
Niagara Falls, N.Y., in Great Britain, have been ap- 
pointed European agents for the company. 

Mr. R. A. Cumminc has taken over from Mr. Alex- 
ander McAulay, the sole surviving partner, the business 
of John Pollock & Company, engirieers, machine tool- 
makers, and millwrights, 76, Lancefield Street, Glasgow. 
Mr. Cumming will continue the business under the 
same name. 

Messrs. H. Surrn and D. M. Jos, carrying on busi- 
ness as practical engineers and brass founders, at the 
Dynevor Engineering Works, Lianelly, under the style 
of Job and Smith, have dissolved partnership. Mr. 
D. Morgan Job will carry on the business under the 
style of David M. Job. 

Messrs. J. Ackroyp and J. Barker, carrying on busi- 
ness as | rp smiths and mechanical engineers, at Cliffe 
Mills, reat Horton, Bradford, under the style of 
Ackroyd & Shackleton, have dissolved partnership. Mr. 
J. Ackroyd will continue the business under the present 
style of Ackroyd & Shackleton. 
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Tue partnership lately subsisting between Messrs. J. 
Earnshaw, of Main Street, Bingley, and G. Lee, of 
Bingley, carrying on business as engineers, in Busfeild 
Street, Bingley, under the style of James Earnshaw & 
Company, has been dissolved so far as regards Mr. G. 
Lee, who retires from the firm. __ 

Tue partnership heretofore subsisting between Messrs. 
H. E. Hall, H. O. Hall, and F. Baring-Gould, carrying 
on business as engineers, at 90, High Street, Tonbridge, 
Kent, at Pantiles, Tunbridge Wells, and at 16 Prince 
of Wales Road, Norwich, under the style of H. E. Hall 
& Company, has been dissolved. 

Tue shareholders of the Bell Range & Foundry Com- 
pany, Limited (in liquidation), will meet at Drury 
Chambers, Market Square, Northampton, on June 31, 
for the purpose of having an account laid before them, 
showing how the winding-up has ‘been conducted and 
the property of the company has been disposed of. 

Tuere is every probability of a new engineering works 
being established at Chesterfield. We understand that 
Messrs. S. S. and A. Owen have been in communication 
with the Corporation with respect to the purchase of 
an extensive area of the Corporation’s land, whereon to 
erect engineering works, and powers to complete negotia- 
tions for the sale have been delegated to a sub-committee. 

Tue members of the Junior Institution of Engineers 
have arranged a week-end excursion to Brussels for the 
purpose of visiting the Ghent Exhibition. The party 
will leave London on Friday, July 4, and visit the 
Exhibition on the Saturday. For Sunday and Monday 
excursions will be arranged to various places of interest 
in Belgium, the party returning to London at the close 
of the latter day. 

Tue shareholders of the Talbot Continuous Steel Pro- 
cess, Limited, have passed a resolution to the effect that 
it is desirable to reconstruct the company, and accord- 
ingly that the company be wound up voluntarily. Mr. 
Thomas Twynam, of County Bank Chambers, Middles- 
brough, has been appointed liquidator for the purpose of 
such winding-up. The new company is styled Steel De- 
velopments, Limited. 

Tue proposed increases in the railway rates for the 
carriage of merchandise were announced on May 15, 
but can hardly be considered so moderate as the com- 
panies would have merchants and traders believe. From 
a perusal of the various announcements it will be seen 
that beginning with an increase of $d. on existing rates 
up to and not exceeding 1s., and of 1d. up to and not 
exceeding 3s. 1d., the rates show the uniform increase 
thence onwards of 1d. for every 2s. up to 98s. 11d. of 
the present rates, the increase for the last named amount 
being 3s. 11d. and for all amounts above it 4s. The 
notices are identical, with the exception of that 
published by the London, Brighton, and South 
Coast Railway, which specifies higher rates _be- 
tween stations on the line which are not served 
by the London and South-Western or the South-Eastern 
and Chatham Companies. These charges show an in- 
crease of one penny on the present rate up to and not 
exceeding Is. 6d. per ton, 2d. up to and not exceedin7 
2s. per ton, and 1d. for every 10d. per ton onwards to 
35s. 4d. per ton, the addition to that rate being 3s. 6d 
per ton. Where the present rates exceed 35s. 4d. per ton 
the increase amounts to 3s. 7d. 


In Hamilton Sheriff Court, the trial has been con- 
cluded before Sheriff Shennan and a jury of Mr. T. M. 
G. Morton, manager, of Motherwell, on a charge of 
culpable homicide in connection with the boiler explosion 
at Allanton Foundry, Morningside, Newmains, on 
July 10, 1912, by which three workmen lost their lives. 
The evidence all clearly showed that the accused 
had not actually been appointed general manager of 
the company until after the explosion. The accused gave 
evidence on his own behalf, and stated that up to the 
registration of the new company he had simply gone to 
the works to “look on,” as he had been instructed by 
his superior, Major Mellor. He had carried out the 
instruction, but he absolutely took no charge whatever 
of the plant. The iury returned a unanimous verdict of 
“Not guilty.” The accused was accordingly discharged. 
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AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 
COLONIES, AND FOREIGN GOVERNMENTS, 


THE Cupola. 
q Evans's Rapid. 














Foundries Completely Furnished. 





EVANS’S NEW CUPOLETTE 
For Emergency Work. 








_— James Evans & Co., 


Britannia Works, 


Telegrams: “ LADLES, MANCHESTER.” Blackfriars, 
i si MANCHESTER. 
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Personal. 





Mr. H. T. RincGRose has been appointed an inspector 


of factories and workshops. 

The late Mr. L. H. Bendall, of Messrs. Bendall & 
Son, ironfounders, left estate valued at £5,942 gross, 

Tue late Mr. R. T. Preston, a director of J. Stone 
& Company, Limited, of Deptford, London, S.E., left 
estate of the value of £91,415. 

Tue Jate Mr. W. Penman, a director of Penman & 
Company, Limited, left personal estate in the United 
Kingdom valued at £29,887. 

Tue personal estate of the late Mr. J. Roberton, 
formerly of Messrs. Cameron & Roberton, Star Foundry 
and Southbank Ironworks, Kirkintilloch, is £3,645. 

Tue late Mr. Robert Dempster, founder of the firm 
of Robert Dempster & Sons, Limited, of Elland, Yorks, 
left: estate valued at £37,988 gross, with net personalty 
£37,826. 

Tue gross value of the estate of the late Mr. 
Tangye, one of the founders of the 
Limited, Cornwall Works, 
net personalty £12,188. 

Tue late Mr. William Bullough, who was interested in 
Howard & Bullough, Limited, engineers, of Accrington, 
left estate of the gross value of £187,835, of which 
£186,652 is net personalty. 

Tue late Mr. F. Hobson, of Hobson, Houghton & Com- 
pany, Limited, Don Steel Works, Sheffield, left estate 
of the gross value of £81,606 of which the net personalty 
has been sworn at £73,344. 

Tue Jate Mr. W. B. Railton, for many years a partner 
in Messrs. Railton, Campbell, & Crawford, engineers and 
ironfounders, of Walton, Liverpool, left estate valued at 
£4,249 gross, with net personalty £3,170. 

Mr. W. Crark, who two or three years ago was ap 
pointed general manager of the Don Works, Sheffield, of 
Vickers, Limited, and who a year later became one of 
the special directors, has just been elected an ordinary 
direc<or. 

Mr. 8. C. O_pHAM, manager of the repair department 
at the Birkenhead establishment of Cammell, Laird & 
Company, Limited, has been the recipient of a pre- 
sentation from the officials and men on the occasion of 
his leaving to take up a position with Messrs. Clover, 
Clayton & Company, Birkenhead. 


James 
firm of Tangyes, 
Smethwick, is £13,161, with 








Deaths. 


Mr. Wm. Maxwett, formerly works manager to Messrs. 
Campbell, Binnie, Reid & Company, engineers, at their 

Parkhead works, Glasgow, died suddenly on May 11 at 
the age of 62 years. 

Tut death took place on May 27, at Mount Pleasant, 
Macclesfield, of Mr. John T. Nicolson, D.Sc., 
M.Inst.C.E., Professor of Mechanical Engineering in the 
University of Manchester. 





. 
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Tue death took place on May 25, suddenly, at his 
residence, 215, Eccles New Road, Weaste, of Mr. John 
Allen, eldest son of the late Mr. William Allen, engineer, 
Great Ancoats Street, Manchester. 


Tue death took place at Belfast on May 11 of Mr. J. 
Megannety, who tor 62 years was an employé in the 
Belfast works of Fairbairn, Lawson, Combe, Barbour, 
Limited. He started at the works as a boy, and rose 
to the position of manager. 


Tue death was announced on May 12 of Mr. Hugh 
Dunsmuir, of the firm of Dunsmuir & Jackson, Limited, 
Govan Engine Works, Glasgow. Mr. Dunsmuir was 
in his 72nd year. In 1877 he joined with Mr. Jackson 
in establishing the firm of Messrs Dunsmuir & Jackson, 
which now employs about 1,000 men. 


Tue Geatn occurred ai Folkestone on May 25 of Mr. 
G. H. Baines, of West Hartlepool. Mr.. Baines, who 
was in his 70th year, was a native of Leicester, and went 
to West Hartlepool about 35 years ago to fill an appoint- 
ment at the Central Marine Engine Works of Messrs. 
Wm. Gray & Company, and at the time of his death was 
managing director of that concern. 


Str James B. Smiru, of Clifford Park, Stirling, died 
on May 10. Sir James was born at Jackson, Mississuppi, 
U.S.A., 69 years ago, his father being the late Mr. James 
Smith, “of Dowanhill, Glasgow, a partner in the firm of 
Smith & Wellstood, Limited, Bonnybridge. Educated 
at Dollar Academy and the "Andersonian College, Glas- 
gow, Sir James entered the family business, where he 
remained for 30 years, retiring in 1888. He continued 
to hold, however, directorships in the Kilsyth and Bonny- 
bridge Railway Company, Smith & McLean, Limited, 
and other companies. 


WE regret to announce the death of Sir Charles John 
Stoddart, V.D., J.P., which occurred on May 24, 
at his residence, Blenheim House, Rotherham. Colone: 
Sir Charles J. Stoddart, V.D., J.P., was born in London 
on October 8, 1839, and received his education at Christ’s 
Hospital. When he reached the age of 15 years he com- 
menced his business career in the City office of Messrs. 
Samuel Beale & Company, who were then the proprietors 
of the Parkgate Ironworks, Rotherham. About 1864 the 
firm was converted into a limited company, and Mr. 
Stoddart, who had continued to make rapid advancement, 
settled in the Parkgate district. The offices of the com- 
pany were removed to Parkgate and Mr. Stoddart be- 
came first secretary and eventually managing director. 


He advised his board to embark in the steel 
trade, and from designs which he made a 
plant was installed on the very newest lines. 

Late in life the King Rao. ey his worth by 


conferring the honour of knighthood upon him. Sir 
Charles also became Bon Fae with the Dalmellington 
Iron Company, Limited, the Staveley Coal and Iron Com- 
pany, Limited, the Wagon Finance Corporation, Limited 
(of which he was one ot the founders), and other impor- 
tant concerns. 








FOR 


IRONFOUNDERS’ BLACKING, COAL DUST, ETC 


Registered " SHALAGO . Brand. 


Write for Quotations to— 


WILLIAM CUMMING, & Co. Lio. 


IRONFOUNDERS’ FURNISHERS. 


f Eeivmenio Mills, Maryhill, Glasgow. 


WORKS— + Whittington Blacking Mills, Chesterfield, Eng- 
\ Sunnyside Blacking Mills, Falkirk. N.B. 
Also at Middlesbrough and Albion, West Bromwich. 





TELEGRAPHIC 


Cumming, Whittington. Chesterfield. ’ 
ADDRESSES 


£ * Prudence, Glasgow.” 
*‘ Cumming, Blacking Mills, Camelon.” 
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ADMIRALTY DOCEYARDS 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 


We have been using your Selected Foundry Coke for some considerable time. : 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 


free from blowholes and other defects, than we formerly did. 
From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909. 


We have yours of 4th inst., and i: reply have pleasure in stating that we have been using your Foundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 

















You have no need to experiment in Foundry Plant. We have bought this experience, and guarantee every- 
thing we offer. Our special catalogue, 
‘‘Miodern Foundry Equipment,”’ 

Contracts completed and duly inspected for H M. Dockyards, include Sheerness, Ports- 
mouth, Devonport, Pembroke, Greenock, 
Gibraltar, Malta, Hongkong, The War 
Office, Crown Agents for the Colonies, 

South Australian Government, The 

Italian and Japanese Navies, English 

Railways, Dock Harbour Boards, South 

American and African Railways. . . 


contains the best. 








The ‘‘Perfect” Patent Core Machine. 


Send us your enquiries for. 


Tilting Furnaces-Oil & Coke Fired, Moulding 
Machines, Core Machines, Sand Mixers, 
Ash Pulverisers & Washers, Mould Driers. 


&c., &c. G10 





J. W. & ©. J, PHILLIPS Ltd..sousze 
LONDON, E.C. 
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PRICES OF METALS. 
The following table shows the approximate latest 











prices and position of stocks of metals during the past 


two years :— 
METALs. End May, 1913.| End May, 1912. 

















Iron—Scotch pig wurrants 
iy |b ecccmean - SEE secs ee THE 
Brig od warrants § tOM | ........ ae SPE apsseteovnn 54/04 


W.C. Msnos Bessemer ... ton | ............ | 72/- 
—Stock, Middlesbrough .. tons | entacuncaes GUI T énsnescrvecs 1,000 
Copper—Chili bars" GMB e hee 

- , 


ton 
—Stock, Europe and afloat 





tons | ......... 44,201 | ........... 52,590 (Quick or slow setting grades) 
Tin—English ingete oa ten seer Ts wns £210 10 0 
—Straits - £21510 0| ...... £204 50 
—Stock, London, Hoiiand, 
U.S.A. and afloat tons 


Lead lnglis ish h pig ia 
Spelter— ilesian .. i 
Quiskeilver (751b)... bottle aceite daa 5 
Antimony—Regulus « ton | £31 0 0 £33 U 0 \£270 0 £28 00 


- AND 
Aluminium—Ingot_... ton | £92 00 £95 00 | ......... £67 00 
| } 
; ae my M 0 ST Hy E L i A B L fe 
CASTINGS. 


In the Cleveland district the following are the 
nominal rates current for castings :— 














for all purposes. 








2s. d. £s8.4 » : 
Columns (plain) _... id ose oo Cte Oe: 3a G Unaffe::ted by oil, steam, or water. 
Pipes, 14 to 24 in. ... ofl an - 612 6 to 7 0 0 
SMES FS SESS RELE . |] Sote manutctuere 
» 10 tol6in. ... ox om wo OS _ 
» 18 to2in, ... ite coo - 6 2 6 to - 
Chairs ... aes - $14 0 to 415 0 
Floor plates (open sand) .. on . 3410 0 to 312 6 


(DEPT. I) 


Telegrams Telephone 
“ Theripnene,” Hb LL National 
Hull. 1223. 


Scrap. 
The quotations for scrap, subject to market fluctua- 
tions, are as follows : Heavy wrought (mixed), £2 17s. 6d. ; 
light wrought, £1 5s. (d. ; heavy cast, £3 3s. 6d.; all per 


























ton, f.o.b., London. Copper (clean), £65 10s.0d.; brass 





(clean), £44 10s, Od.; lead (usual draft), £18 10s. Od. ; 
Zine, £17 15s.0d.; all per tondelivered merchant's yards, 








GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzies, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 

















A REVOLUTION IN THE FOUNDRY. 


THERE IS NOTHING LIKE IT. 


Proved by the leading firms to be absolutely reliable and holds an impregnable position in the foundry after all others have oes 


‘SPER MWIOL IN” (Rez). 


Is used by all the leading firms in the making of Cores of Castings for Steam Engines, Turbines, Gas and Oil Engines, Motor 
Car Cylinders, Pumps of all descriptions, hine Tools, Radiators, Sectional Boilers, G : 3 
Iron Castings, Steel, Iron and Aluminium Castings. ee ee ee an ee 








FOR FURTHER PARTICULARS WRITE TO:— 


The SPERMOLIN Core Co, George Square, HALIFAX. 
or © HALL AND GILLAM, excHance sui_pines, BIRMINGHAM. 



























































Established 1863. . 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, situa 
peter = 
st ibid o= 

; neve 


a 
| 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GUAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flax. Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail-, Sprig-, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Fork=, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 












eee 








These Machines are invaluable for a Foun¢ry, doing a larger amount of work ofa 
onpement quality, in «a much shorter time than can be done by hand, without skilled 
abo - 
The following testimonial explains itself :— 
“‘ Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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The “Tottenham” Portable 
Hot-Air Core Oven. 


7 The Oven is built 
on a Scientific principle 
which causes a_ rapid 
circulation of hot dry 
air to pass round the 
cores. They are dried 
thoroughly right through ; 
those on the top shelf 
being dried as quickly 
as those below. Burn- 
ing the cores is im- 
possible, as no flame or 
smoke comes into con- 
tact with them. 


It is arranged for 
fuel or gas and is ex- 
ceedingly economical in 
the consumption of either. 


Call and see it. 


THE ‘“BUESS” OIL- 
FIRED CRUCIBLE MELTING 
FURNACE IS WITHOUT A 
RIVAL. THERE IS NO 
OTHER TO COMPARE WITH 
IT FOR ECONOMICAL 
WORKING AND SIMPLICITY 
OF OPERATION. 








With our 15 different Types of Moulding Machines we cover the requirements of any 
foundry. Call and see them at work. 


EMERY GRINDERS. 





ABRASIVE WHEELS. 


THE LONDON EMERY WORKS Co., Park Works, 


TOTTENHAM, LONDON, N, 


Passenger Station, Park G.E. Rly. 


Telephone: Tottenham, (68. 


























THE FOUNDRY TRADE JOURNAL, 383 











SITUATIONS VACANT AND WANTED. FOR SALE AND WANTED. 
<OUNDRY EQUIPMENT — Wanted, REPRE- ” EFFECTIVELY PRODUCE SOUND, CLEAN 
SENTATIVES to push well-known | Proprietary CASTINGS, and REDUCE FOUNDRY COSTS, 
Core and Sand Binder. Generouscommission basis offered. use HALL’s PATENT INVINCIBLE SAND MIXER. 


—Address “ Z.K. 153,” ¢/o DEACON’s, Leadenhall Street, Renlaces PAN MILLS, SCREENS, RIDDLES, and 
London, K.C. AUXILIARY PLANT. Foundry Sands prepared at 





: erie? ay ‘ LOWEST COST PER TON. To see Machines at work 
b ty Man, 12 years as a practical Foundryman, apply C. E. V. HALL, Stirling Chambers, Sheffield. 
and one year’s experience a:a Traveller, desires 





position as Midland Counties REPRESENTATIVE for a 


Firm of Foundry Requisite Manufacturers.—Apply Box NAISH & CROFT, 
638, Offices of [HE FOUNDRY IRADE JOURNAL, 165, 
Strand, London, W.C. Consulting Metallurgists and 
~ MART, energetic MAN, with first class commercial Analytical Chemists. 
experience and references, holding important post —— SPECIALISTS IN FOUNDRY WORK. —— 


with Light Castings Founders, desires change.—Address 


: ™ Laboratory for all kinds of Metallurgical Investigations. 
Box 640, Offices of Taz FoUNDRY TRADE JOURNAL, 165, 


‘ . ANALYSES. MICROGRAPHS. MECHANICAL TESTS. 
Strand, London, W.C. wall nati 
--- When you have trouble w rite us, Fees on application. 
| Magen FOREMAN.—Energetic young Man seeks Special Tera.s for Contract Work. 
change. Green and Dry Sand, Plate and Machine. 


Up-to date methods, [ron or Brass.—Box 625, Uttices of Address ° 150, ALMA STREET, BIRMINCHAM. 


THE Founpry TRADE JOURNAL, 165, Strand, London, London Office: 9 & 10, Fenchurch Street. 
WC. 











JATTERNMAKER.—FOREMAN or WORKING 
FOREMAN requires berth. Up to-date in the con- 


struction of Patterns tor all classes of work. Repetition 
Patterns a speciality. Gool shop organiser. Moderate 
salary to commence. Age 32. Non-Society.—Box 639, 
(Offices of THE Founpry TRADE JOURNAL, 165, Strand, 
London, W.C. has proved the best 
7UREMAN MOULDER, for India, required by an MASTIC for METAL 
English Firm with large General Engineering 


Works. Must be thoroughly capable Foreman, exper!- 
enced in modern methods, and able to take charge of a 





tor the purpose of making good holes in 


Foundry, where all kinds of (sreen, Dry Sand, and Loam castings. 
Castings are made ; als» Brass Castings. Age not over 30 


years. Bachelor preferred. Good pay, passage and agree- J. RICHARD ZSCHUNKE, 


ment.—Address. giving full particulars of experience, 
copies of testimonials, references, etc., to Box 641, 
Offices of THE FoUNDRY TRADE JOURNAL, 165, Strand, 
London, W.C, 


DRESDEN 22, Saxony. 








Wanted REPRESENTATIVES. 


 FRODAIR 


will be a leading feature o} 


THE FOUNDRY TRADE EXHIBITION 


. « Ae! 8 


THE ROYAL AGRICULTURAL HALL, 


14th-28th JUNE, 1913. 


THE FRODAIR IRON & STEEL GCO., LID. 


is doing everything to make it worth your while to pay their stall a 
visit and their representatives shall be there to discuss any com- 
mercial or technical point. 
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* BRITANNIA ” 
JAR RAM MOULDING 
MACHINE 


(Daimier and Wardies Patent), 




















Fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 


Now on view at 


NATIONAL TRADES EXHIBITION, 
BINCLEY HALL, BIRMINCHAM. 





Makers: 


BRITANNIA FOUNDRY CO., 


Coventry. 




















ee IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 
















The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON WORKS, OLDHAM. 














































GOLDENDALE CYLINDER PIG IRON. 


MAKERS: 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 












NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 
2. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


3. Easy to Machine. 
4. Absolutely sound. 















WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies, 
and Engineers at Home and Abroad. 


Selling Agents: WESTOBY & RAWSTRON, 
s 331, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 

















CANISTER, GUPOLA BLOCKS, 
FIRE BRICKS, 
FIRE CLAY. 


SILICA BRICKS, 


TUYERES, STOPPERS, NOZZLES, &c. 


MAGNESITE BRICKS AND CEMENT. 











STEEL MOULDERS’ COMPOSITION, 
SILICA CEMENT. 


SILICA SAND, MOULDING SANDS, Xc. 


J. GRAYSON LOWOOD & CO.. 


LTD., 


Deepcar, Nr. Sheffield. 
, Telegrams: “LOWOOD, DEEPCAR.” 





Branch Works: SHEFRIELD, MIDDLESBROUCH & CASTLETON. 
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T. DAVIES & SON, 


Raiway Worxs, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrams—* TU YERE, MANCHESTER. Nat. Telephone—No. 70, OPENSHAW. 








Specialities 


FOUNDRY CUPOLAS & LADLES 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 








LICENSEES and MAKERS of 


Oshorn’s Potent Spork Arrester 


FOR FOUNDRY CUPOLAS. 





Efficient. Simple in Design. 
Require no Attention. 


Prevent Fire or Damage to Surrounding 
Buildings. : 





SAVE THE COST OF FREQUENT CLEANING OF THE 
ROOFS AND GUTTERS. 








THOROUGHLY RELIABLE. 


Londen Agents :—-MURPHY, STEDMAN & Co., Ltd., 180, Gray's Inn Road, W.C: 








A2 
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MONEY GAINED FROM USED MOULDING SAND. 


ON WAR OFFICE LIST. A RAPID folereme: Borings, Birmingham,” 


Electro-Magnetic Separator 


RECOVERS THE IRON FROM MOULDER’S SAND AND FURNACE SLAG. 


Magnetic Separators remove Iron from Brass Turnings without waste. 


The RAPID MAGNETTING MACHINE Co., Ltd., of BIRMINGHAM. 











— HAWKING — [sotin HALL & Co. 


OF STOURBRIDGE, LIMITED, 
IMPERISHABLE 


IRON CEMENT. STOURBRIDGE, ENGLAND. 


Manufacturers of 





Although it has only been on 

the "Market a red months FIRE BRICKS, BLAST 
** Hawkins Imperishable Iron 

Cement ” is to-day a _ proved FURNACE BRICKS AND 
success. 


CUPOLA BRICKS. 





We claim that it is better than 








the best, and we are willing to 
prove this by forwarding a small 
tin to any responsible firm on 


unconditional approval. FIRE BRI KS LAY 
May we send you particulars & 


and prices ? 
CUPOLA BRICKS. 
MANUFACTURED BY BEST QUALITY. 


W. T. HAWKINS & Co., LESSEES OF DELPH AND TINTERN 


ees Huddersfield ABBEY BLACK AND WHITE CLAY. 


pti KING BROTHERS, 


SCOTLAND—Thom & Deschler, 37. Cadogan Street, Glasgow. (STOURBRIDGE) Ltd., 
PAISLEY & DISTRICT—J. F. S. Adams, 43, Old Sneddon Street, Paisley, 


EDINBURGH P. A. Michell & Co. Lud. 38, St Andrew's Seuare, Edinhursh STOURBRIDGE. 


Nottingham. 


























FOR 


IRONFOUNDERS’ BLACKING, COAL DUST, ETC 


Registered m SHALAGO e Brand. 


Write for Quotations to— 


WILLIAM CUMMING, & Co., Lr.., 


IRONFOUNDERS’ FURNISHERS. 


WORKS { Whittineton Blecking Mills: Chesterfield, E: f 
_— Yhittington Blacking Mills, Chesterfield, Eng- J «we Fi Thieti “hes ” 
Sunnyside Blacking Mills, Falkirk, N.B. TELEGRAPHIC Cumming, Whittington, ChesterBeld 


xs “oO ing, Blackinz Mills, Camelon.” 
Also at Middlesbrough and Albion, West Bromwich. setubencnere \ —— werehagy 


« Prudence, Glasgow.” 
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“MODERN FOUNDRY 
EQUIPMENT.” 


We Guarantee everything shown in our Foundry Catalogue. 


Contracts completed and duly inspected for H.M. Dockyards, include Sheerness, Portsmouth 
Devonport, Pembroke, Greenock, Gibraltar, Malta, Hongkong, The War Office, Crown Agents 
for the Colonies, South Australian Government, The Italian and Japanese Navies, English 
Railways, Dock Harbour Boards, South American and African Railways. 


(We have just Shipped a Complete Melting Equipment to Brazil). 





TESTING MACHINES. ELECTRIC CRANES. 
CUPOLAS. HYDRAULIC CRANES. 
BLOWERS, FANS. TROLLEYS. HOISTS. 
RECORDING CAUCES. RAILS. TURNTABLES. 
PYROMETERS. LADLES. 
PNEUMATIC, HYDRAULIC BRASS MELTING 
AND HAND FURNACES. 
MOULDING MACHINES. ASH WASHING MACHINES. 
AIR COMPRESSORS. MACNETIC SEPARATORS, 
FELTING HAMMERS. CRUCIBLES. 
SAND HAMMERS. SPRUE CUTTERS. 
SAND BLAST APPARATUS. FETTLING MACHINES. 
MOULD DRIERS. RENEWABLE WIRE 
SAND SIFTERS & MIXERS. BRUSHES. 
SAND MILLS. TUMBLING BARRELS, 
CORE MAKING MOULDERS’ TOOLS. 
MACHINES. STUDS, NAILS, CHAPLETS, 
CORE OVENS. ETC. 





Supersedes the Worm Types. 
SEVERAL HUNDREDS IN USE, 
Supplied to the Admiralty. 





alg ula ala 


~ oe be bad 


OUR PATENT SAND MIXER AND SIFTER. 


Supplied to the Admiralty, British Westin<- 
house Co., Ardeer Foundry Co., &c, 


BUILT FOR SERVICE. 





0% > D, 
oye 4 ag 








J. W. & C. J. PHILLIPS Ltd..™<cmorsc™ 
LONDON, E.C. 
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After using 


Before using . 
Ironsteel Compound. 


Ironsteel Compound. 





IRONSTEEL COMPOUND 


is an Iron CEMENT that nas come to stay. Its uses are many, in fact, almost 
innumerable. 


FOUNDERS, ENGINEERS and IRONWORKERS an prove its qualities 


free of cost. 
We invite responsible firms to send direct to us for FREE TRIAL SAMPLE 
and descriptive pamphlet. 

PERMANENT repairs to Castings, Heaters, Furnaces, Waterpipe Connections, etc., 
can be effected by the use of this COMPOUND. AGE DOES NOT 
IMPAIR If, When hard jt can be filed. 

Manufactured by 


The IRON & STEEL COMPOUNDS MFG. Co., 


125, Milton Street, GLASGOW. 














‘A NEW STEEL BARROW 


(PATENTED) 


“BRABY’S BALANCED BARROW, 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 25 per cent. 
greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more quickly. It is a 
perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRABY for high grade STEEL 


SHEETS & PLATES up to15 FEET . 
" RANGE of GAUGES 8 to 30 woe 
RANGE of WIDTHS 12 to 60 in, 


at rag 







PIPES, &e. 
me~nna- pee iddie 


BRABY for unbreakable STEEL 
senane PUTTYLESS ROOPLIGHTS. 


BRABY gaivanicet corrugateaS TEEL 


Pate ep —_ a SHEETS : “EMPRESS” & “SUN” BRANDS 


FREDERICK BRABY & Co. Ltd., Rotting ‘Mins: Petershit Reed) vor paneet 
Show Rooms and Aluminium Warehouse, 124, St. ead Street, Glasgow. 


Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. CONTRACTORS to BRITISH and 
FOREIGN GOVERNMENTS. Teleg.—** Braby, Glzsgow.” 
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| CUPOLAS 











™ LADLES 


DERBY BOILER Co., Ltd., 
DERBY. 




















“PRANA” 
Die-finished Castings 


ARE MATHEMATICALLY ACCURATE 
ARE INTERCHANGEABLE 

ARE DEPENDABLE & ECONOMICAL 
CAN BE REPEATED ad lib 

CAN BE SOLDERED (if required) 

CAN BE NICKELLED, COPPERED, Etc. 
CHEAPEN COST OF PRODUCTION 


Holes, Slots, Teeth, Notches 
cast with uniform accuracy. 
No subsequent machining 
being required. Fine screw 
threads can be easily cut, 
Coarse ones can be cast. 


Send for Illustrated Book giving details to:— 


AERATORS, LIMITED 


(DEP, 106) 


Upper Edmonton, London, N. 


























M¢NEIL’s 
NT UNBREA 
pATETEEL LADL gg Le 


These Ladies are manufactured 
by a patented process, each from 
a singie steel plate without weld 
or rivet. They are ,extremely 
light, being at the same time the 
strongest and most durable in 
the market. Ladies to contain 
s6lbs. of metal only weigh about 
7ibs. each. They are made of all 
capacities from 3olbs. to 6ocwt., 
with or without lips; also 
mounted or unmounted. They 
are also suitable for chemical and 
metallurgical processes. They 
can also be made in aluminium. 
List of section and prices on 
application to 


CHAS. McNEIL. 


GLASGow- 


Can also be made in Aluminium. 














Agee tenon Ree 
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CORE GUM 4» ROSIN. 


it will pay you to write me for Samples and Prices. 


EDGAR KENYON, 


DIRECT IMPORTER, 
5, CARR ST., BLACKFRIARS ST., 


somes oe V WiVA}| MANCHESTER 


Pattern- 
making and §\vAw 














Foundries 
supplied 
from stock Solid (cast) ares meqpeniny . 
at very ad 4 
vantageous 





WHAT Is IT?) 





SWIFT — METALLIC — STOPPING 
The British Foundry Cement. 


FOR FILLING UP BLOW HOLES 
a eee. 5 8, 
IT DRIES IN ONB ‘HOUR. AND 
ay IT CAN BB FILED UP IN FROM 
SIX TO TWELVB HOURS 
Newton Street, SAMPLE FREE—TRIAL TIN. 1). 


AGENTS WANTED. 


Birmingham. THE SILENT MACHINE COMPANY, 


SAVILE STREET, SHEFFIELD. 

















FERRO-VANADIUM., * *« * FERRO-TITANIUM. 
SILICO-MANGAN ESE {Ss/70 oe Taek & 1 %, 2 %, 3 %, Carbon Maximum. 
FERRO-SILICON Containing 25 %, 50 %, 75 % Silicon. 


FERRO-CHROME 65/70 % Or. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/99 % Purity. /Jm Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL OLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT | & CO., 22: CHAPEL ST., LIVERPOOL 


Sautene No. 11M (3 lines). 























EFFICIENT AND ECONOMICAL HEATING oF FOUNDRY STOVES, 
. « « ANNEALING OVENS, FURNACES, &. . 


R. & G. HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 
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HORACE P. MARSHALL 


& C0. 


FOUNDRY SPECIALISTS, 
LEEDS. 


Contractors to Admiralty, War Office, London County Council, Indian Railways, &c. 


INVITE ENQUIRIES for all descriptions of FOUNDRY EQUIPMENT 


Including the following: 


BRASS FURNACES. 


CUPOLAS. 


CUPOLA HOISTS. 
CUPOLA FANS & BLOWERS. 
COKE BREAKERS. 
CORE MACHINES. 


CORE STOVES 


(gas fired). 


CORE OVENS. 


CRUCIBLES. 


FETTLING DRUMS. 
PIG IRON BREAKERS. 


PNEUMATIC 
PNEUMATIC 
PNEUMATIC 
PNEUMATIC 
PNEUMATIC 


CHIPPERS. 
GRINDERS. 
RAMMERS & DRILLS. 
HOISTS. 

RIDDLES, 


&c., &. 


AIR COMPRESSORS. 


MOULDING MACHINES 


(hand). 


MOULDING MACHINES (power). 
MOULDING BOXES. 
MOULD DRIERS. 


LADLES. 


SAND MILLS. 
SAND MIXERS. 
SAND SIFTERS. 


FOUNDRY SUNDRIES :— 


PATTERN MAKERS’ 


LETTERS. 


BLOWHOLE CEMENT. 


BRUSHES. 
SIEVES. 


CHAPLETS & STUDS. 





Every care taken to meet individual requirements, 





Telegrams :—‘‘ SPECIALTY, LEEDS.” 


Telephone :—1909 LEEDS. 
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Driving Wheel of large 
diameter, cut from 
master wheel, 2ift. dia. 





Cut Change Wheels. 
Wearing surfaces and 
Bearings of extra large 

area and diameter. 





Radial arm for moulding 
wheels of over 10ft. 
dia. in the floor. 


Prices and Particulars from :— 


United States, Canada, Russia and China. 
4 inches to 10 ft. in diameter on the table, and up to 30 feet diameter in the floor. 


FOR ACCURATE WORK. 


BUCKLEY & TAYLORS 


(IMPROVED GEAR 


WHEEL MOULDING MACHINE. 


“In my opinion, the most generally serviceable of any now manufactured.”’ 


by JoserpH Horner, A.M.I.Mch.E, 


Le ) 


. SS 
















Used by most of the principal steel and iron founders In this country, and also in the 
Made in eight sizes for moulding wheels, from 





From “ TOOTHED GEARING,” 


Advantages. 


Great stability of 
Table. 


Complete ‘absence of 
vibration. 


Balanced Slide. 


Positive fixing of 
tooth section. 
Perfect accuracy of 
pitch. 
Twisted teeth 
impossible. 








BUCKLEY & TAYLOR LTD., 


CASTLE IRONWORKS, GREENACRES MOOR, OLDHAM. 
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Hints on Aluminium Casting 


OURING...... “should be done at the lowest possible temperature. 
Add a few pieces of metal to the ladle to cool the melt, it will 
remain quite fluid, and pour rapidly.” 


Write for “Casting” Leaflet to 
THE BRITISH ALUMINIUM CO., LTD., Ad. Dept., 109, Queen Victoria St., LONDON. 




















A REVOLUTION IN THE FOUNDRY. 


THERE IS NOTHING LIKE IT. 


Proved by the leading firms to be absolutely reliable and holds an impregnable position in the foundry after all others have failed 


‘SPER MWIOLIN” (Reed). 


Is used by all the leading firms in the mattos of Cores of Castings for Steam Engines, Turbines, Gas and Oil Engines, Motor 
Car Cylinders, Pumps of all descriptions, Machine Tools, Radiators, Sectional Boilers, Gas Stoves and Gas Rings, Malleable 
Iron Castings, Steel, Iron and Aluminium Castings. 











FOR FURTHER PARTICULARS WRITE TO:— 


The SPERMOLIN Core Co, George Square, HALIFAX. 
or :~ HALL AND GILLAM, excHance BuiLpincs, BIRMINGHAM. 














i> iF 
; 


ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 








Complete 


Satisfaction 

serene aul ~| Guaranteed 
| see Sane beat * * 
Standard Wheel Moulding Machine. 


No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 























WRITB FOR PRICB AND PARTICULARS TO 


DUNCAN STEWART & CO.,LTD. 


LONDON ROAD IRONWORKS, CLASCOW, | — eine . this aati: " 
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Alldays FOUNDRY | 
Improved “Electric” Cupola. EQUI P M E N T ‘ 


No. 1 Pattern. 


4 Hinged Drop Bottum and Air Belt. ao ELECTRIC = CUPOLAS. 
evioes ot Cupoine wvsogorene ROOTS’ BLOWERS. 
eve, \ ccomenen FANS. GORE OVENS. 

~ Fe XK LADLES. 

\ svseware of sine ana — MOULDERS' TOOLS AND 
“rr BELLOWS. 
BRASS FURNACES, OIL AND 
COKE FIRED. 














Alldays & Onions “ti.” 
‘ t i ¥ Ref. B Dept., 
—__ Tete Birmingham. 





And at 58, HOLBORN VIADUCT, E.C. 








NAISH & CROFT, 


CONSULTING METALLURGISTS & ANALYTICAL CHEMISTS, 
—SPECIALISTS IN FOUNDEY WORE. 
Laboratory for all kinds of Metallurgical Investigations. 
ANALYSES. _ MICROGRAPHS. _ MECHANICAL TESTS, 


When you have trouble write us. Fees on application. Special Terms for Contract Work, 


Address: 105, ALMA STREET, BIRMINGHAM. 


London Office: 24, University Mansions, Putney, S.W. 








WHY HAVE WASTERS? 
Use Gibbs’ Wax Wire Foundry | 








Core Vents. 


GIBBS & Coa.,, 


LATE of Bedfora, 2, Spring Bank, 
Waterloo, Liverpool, 
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News Notice 
fo British 
Foundrymen. 











We have recently entered into an agreement with the publishers of this JouRNAL to make use of 
this page in telling British Foundrymen of a remarkable sytem of improved foundry practice 
that, when followed, guarantees to produce better and stronger castings, lower costs on material, 
reduces losses to the minimum and do away with the use of chillers, to cure liquid contraction 


and shrinkage, as it absolutely prevents draws or soft spots at the intersection of light and heavy 
sections. 


The basis on which these things are accomplished is mixing of irons by analysis, scientific cupola 
practice, and the making of semi-steel by McLain’s Method. These three principles of foundry 
practice are known as McLain’s System, so called after their principal exponent and originator, 
David McLain, of Milwaukee, Wis., U.S.A. 


This System, while somewhat new to British Foundrymen, has been in use in the United States and 


—~ Canada for over 5 years. Hundreds of foundries in these two countries are already following 
this system, and as it deals largely with the correction of all metallurgical troubles, and the 
sources of such troubles are the same the world over although details of practice may vary, it 

! should be of the greatest interest to every British Foundryman to know just what this system 


can do for him in his foundry. 


The McLain Method of making Semi-Steel is the only successful one ever discovered for making 
commerically usable semi-steel castings. It enables the founder to use ro to 50 per cent. steel 
scrap in cupola mixtures, depending on the section of the castings. The castings resulting 
are close grained and tough, yet machine easily. They are free from blow holes or hard spots, 
are better, stronger, test higher, machine easier, cost less and command a higher price than 
good grey iron. 


GEARS AND GEAR BLANKS made of Semi-Steel will outwear all steel gears. This has been proven 
in innumerable instances, as the high graphitic carbon in Semi-Steel acts as a lubricant, as it were, 
a feature not possible in steel castings. Many concerns who formerly made all their gears of steel 

: are now making them of Semi-Steel, using up to 50 per cent. cheap steel scrap. 








How all these things can be done is shown in McLain’s System. 


We suggest that British Foundrymen wishing to get additional information and helpful suggestions on 
the above practice, address Mc’Lain’s System, Milwaukee, Wis., U.S.A., or fill out the coupon below. 





McLAIN’S SYSTEM, 710, Goidsmith Building, Milwaukee, Wis., U.S.A. 


The undersigned will be glad to receive additional information regarding your system of improved 
practice, free of cost. 


a Oe ky Mae, ee | PEE Gs ca biti colette. aes 
Be nicicete eee eee eres on de wee IT CORE Pe sian 


re 
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 KEITH-BLACKMAN.” 
FORGE & CUPOLA BLOWERS. 














yes A 
number of Smiths Hearths, 











High Pressure Blower fixed on wall for Blowing a 


Effect a saving in power, as 
the output of the blower 
varies according to the 
demands of Forges in use. 


Wear and tear very little. 


Owing to their compact 
design they occupy small 
floor space, or can be fixed 
on wall. 


Write for Catalogue No. 6F. 





JAMES KEITH & BLACKMAN CO., LTD., 


27, Farringdon Avenue, LONDON, E. C. 
AND AT MANCHESTER, CLASCOW, NEWCASTLE, LEEDS, BIRMINGHAM, BELFAST, &c. 








ARMOUR PLATE 
MOULDING BOX. 


The value of this patented box 
is attested by its great success 
in Germany. 














(Light cast-iron box, prevented from bursting by 
a caston ring of wrought iron). 
English Patent Rights for Sale, 
License granted. 


or Working 





A. KORTING & Co., GmbH. 


BERLIN-Sudende, Steglitzerstrasse 24. 








Entire Novelty! 


In place of charcoal dust use my patented, 
finely ground, brown 


LIGNUM POWDER 
FOR FACING MOULDS 


Price 7/6 per cwt. 
Lower Rates for Contracts and Wagon Loads. 
Ensures Special Advantages. 
the most expensive Facing 
Powders. 


Replaces 


Free Samples on Application. 
English Patent Rights for Sale. 





Alfons Korting, 


FORMPUDER-WERKE. - 
Berlin-Sudende, Denkstrasse. 














THE FOUNDRY TRADE JOURNAL. 


WE SUPPLY 
worse TH E ww 


Leading Firms in the Trade with 
See 
FOUNDRY 


BLACKINGS 


OF ALL KINDS. 


COAL DUST, Vv CHARGOAL 
-PLUMBAGO and BLACK-LEAD, CORE GUMS 
and all Foundry requisites, and have done so since 1831. 























or all classes of materials, any size, and of Best British Make. 


I. & 1. WALKER, ernnenam mitte, 
ROTHERHAM. 


OUR SPECIALITE IS STUDYING SPECIAL REQUIREMENTS. 
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Have you tried our Well-known 


“Carlton” Potent Blocking 2 


If not, post a card to us at once and we will 
send you a free sample for trial. It is 


THE BEST “ ALL-ROUND”’ BLACKING MADE. 


Can be used wet or dry for any kind of Mould 
or Core. 


In almost every Foundry IT WILL GIVE 
AS GOOD RESULTS AS THE BEST 
PLUMBAGO at three times the price. 


Our Blackings are very finely ground and 
screened through silks. Quality Guaranteed. 





If you want a Good clean open Sand for 
cores, write us for sample and price. 


THOMAS WILKINSON & Co., Ltd., 


Foundry. Stores, 
MIDDLESBROUGH. 


Agents for London and South of England, MURPHY, STEDMAN & Co., Ltd., 180, Grays Inn Rd., W.C. 


—_—_— 





Telegrams: A. on Telephone No. 
“BLACKING, MIDDLESBROUGH.” £ . \ 419 MIDDLESBROUGH. 





oD [ oD 
Works at 
STILLINGTON STATION, 


N.E. Rly. 


Office & Warehouse: 
STOCKTON STREET, 
MIDDLESBROUGH. 
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CUPOLA BRICKS METALLINE 
ORDINARY AND PATENT CEMENT 
COMPOUNDS 


CUPOLA FURNACES. 
JOHN R. FYFE &Co., 
SHIPLEY, Yorks. Are a the most reliab/e of all fron Cements 


Applied as a putty; hardens quickly ; when hard 
expands and contracts like iron. 

Valuable to FOUNDERS, ENGINEERS and ail 
tRONWORKERS for Stopping Up sand-holes, 
blow-holes, spongy pores, and other common 

PLUMBAGO — CRUCIBLES. defects in Castings. 

Unequalled for repairing Engines, Boilers, Tanks, 
etc., etc., Perfectly resists steam, water, fire, 
gas ‘or oil. 
































MATERIALS | . 
REQUISITES v" OLSEN 
FOR 


IRON<-BRASS | 
FOUNDRIES 


WRITE FOR FREE TRIAL SAMPLE AND 
INSTRUCTION BOOK. 








MANUFACTURERS— 


THE METALLINE GEMENT CO. 


112, Bath Street, 
Glasgow. 


focan st) 
HUL 


Parting Powder. 


CATALOGUE ON 
APPLICATION, | 





‘JW9A 9109 XBM 




















GLUTRIN — CORE GUM. 


OILED FIRED MELTING FURNACE 


With and WITHOUT Crucible for Melting 
Metal of all kinds, including— 
COPPER, BRONZE, BRASS, &c. 
SPECIAL IRON, MALLEABLE IRON, 
TEMPER STEEL, 
CAST STEEL, 
AND FERRO- 
‘MANGANESE, &c. 






















Particulars of 
Quantities and Melting 
Material sent on application. 


INSPECTION of the Furnaces in Operation at our own 
____ Works INVITED. 


SIEGEN-LOTHRINGER | WERKE, 
Giesweid, 6i Westf. GERMANY 



















T. & I. BRADLEY & SONS, LTD., 


Coto Brast PIG IRON 


PIG IRON BRANDS 
Part Mine. Att Mine, 


le Warm ano Corn Buast. IXL. @ Avi & 


To GUARANTEED ANALYSIS. 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 
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nary “SKOLZ” IRON CEMENT 
“Emergency” Cupola B® Is recognised ‘‘ AS THE Ce BEST 


MADE” forall Foundry Work. —WHY ? 


Because it is an actual iron cement and contains THB LARGEST 
POSSIBLE percentage of IKON that can be put into any cement 
for foundry use, Its expansion and contraction are the same as 
iron, as it contains NO LBAD or any similar material, the corrosion 
or rusting is also the same as iron. It can be filed up and finished 
giving quite a nice bright surface. 

USED BY THE LEADING FIRMS ALL OVER THE WORLD. 


@& it gives every satisfaction. 














isa most excellent little Melter, 
and has been extensively adopted 
bothat home and abroad, includ- 
ing several Government De- 

partments. 







Supplied under 
one month's 
FREE TRIAL. 


Full particulars 
on application, 





We are also PRICE 4 PRICE 
Makers of . 8° 8° 
THE RAPID PER LB. PER LB. 
** ECONOMIC ” & 5 or {0 Ib. In 5 or Hy Ib 
POLA ir Tight Lever Air Tight Lever 
s : mate Lid Tins, Lid Tins, 
and comp 
Foundry 
Melting Equip- dads 
ments. 
Feed-Water az At the Foundry Exhibition, firms who had used it and tested 
Heaters. it against all others said “* They had found it THE BEST AND 


MOST SATISFACTORY TO USE 
It is Manufactured at our Works in Manchester, England 
and we shall be pleased to send lists and particulars upon request, 


GEORGE GREEN & Co.| | MAJOR, ROBINSON&Co La. 


F Ss, : ‘ 
aa wuaiy GaGinsess Established 1904. 213, Deansgate, 
Telephone: Kly. 518. K E IG oo LEY. Phone 5008 Central. MANCHESTER., 


Filters, &c. 


























T. E. MANSERGH. || WALTON & CO. 


EVERY DESCRIPTION OF ages to etd 
MOULDERS’ 
PATENT WOOD, MINERAL and 
COAL DUST BLACKINGS 














MANUFACTURED. Leather Fillet of very best quality. 
wpe eo hn 
Wheathill Very 
Charcoal Works, SALF ORD. Samples on request. 











LET NIAGARA HELP YOU 


FOUNDERS ; STEEL an IRON 

should take ADVANTAGE of the PURIFYING PROPERTIES 

of this ALLOY. It will thcroughly DEOXIDISE the METAL— 

give SOUNDER and STRONGER CASTINGS--REDUCE scrap 
and so increase PROFITS. 






CARBON 
cunorean anes ro" yas aor wo. | TTT AN IU Mi La 
T. ROWLANDS & Co. Lro. SHEFFIELD. 
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Murphy, Stedman & Go Lia., 


180, GRAY’S INN ROAD, LONDON, 


Telephone —4628 HOLBORN. 


We offer you the best designs and material at the 
most favourable prices, Everything you require 
for the foundry and pattern shop supplied. All 
your requirements carefully considered by Specialists. 
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FOUNDRY PLANT. 


“Rapid” Cupolas, 


with or without receivers or drop bottoms. 





Roots’ Blowers, 


belt, steam-engine. or electro-motor driven. 


Charging Platforms, 
Hoists, and Ladies. 


ECONOMICAL RESULTS 
GUARANTEED. 











vgn Saeed hy” 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the “ Bradford” Patent Boiler Feed Pump. 


We are the original makers of ‘‘ Rapid ” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Lt. 


Vulean tlronworks, BRADFORD. 








an 
> 





Telegrams— 
“THWAITES, BRADFORD.” 


Telephone— 
Nos. 3459 and 3460 BRADFORD 


London Office: 
96 & 98, Leadenhall Street, H.C. 





Catalogues on Application, 
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THE BIG FOUR LINE. 


CORE BINDERS AND PARTING. 


‘Hansolene. The new | Dry Core Compound. 
core oil, various grades The most efficient and 
adapted to all classes economical binder for 
of work and sand con- heavy cores known. 
ditions. Ask why? 

“Coretreen.” Great | Parting. Light in colour 
Core Sand Bracer. For and weight. Saves time 
tempering Core Sand and money ‘in_ the 
it cannot be equalled. Foundry and Core 

Room, 















GUARANTEED DEPENDABLE AND UNIFORM. 


Tf you care to let us know what class of work you are 
doing and what your sand conditions are, or, better still, 
send us a sample of the Sand you are using, we shall be 
very pleased to advise you as to the most suitable binder 
for your partecular requirements, 


JAMES EVANS & C0,, Foundry Engineers, 


MANCHESTER: LONDON: 


Britannia Works, 10, Bush Lane, 
Cross Street. Cannon Street, E.C. 


Telephone—2297. Telephone—City 4621. 
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Che Perfect Foundry 
must % Periectly Equipped. 


WE SUPPLY 
EVERYTHING 
oF THE BEST. 


GCUPOLAS & FURNACES. 

Fans & Blowers. 

LADLES OF ALL KINDS. 

Crucibles & Tools. 

SAND & LOAM MILLS. 

Sand Mixing & Sieving Machinery. 
FOUNDRY CRANES & CUPOLA HOISTS. 
Cupola Staging. 

PIG IRON BREAKING MACHINES. 
Git Cutting Machines & Rattlers. 
MOvLDING MACHINES. 

Testing Machines. 


C JRE MAKING MACHINES. JAMES EVANS & CO. ; 








Magnetting Machines. 
CORE DRYING OVENS, BOTH GAS & COKE FOUNDRY ENGINEERS, 
FIRED. BRITANNIA ptr MANCHESTER. 


Hayband Spinning Machines. 
MOULDING BOXES, 
Wire Brushes, Buckets, Shovels, Moulders 


Tools, Chaplets, Studs, Nails, Sprigs, Bellows, 
Riddles, Sieves, &c. 


All Supplies for up-to-date Foundry and 
Pattern Shop. 





Telegrams: “ LADLES, MANCHESTER.” 
Telephone : 2297, CENTRAL, MANCHESTER, 

















FOUNDRY BLAGKINGS 


FACINGS & SUPPLIES. 








ROYAL PLUMBAGO KOREEN, 
CORE GUM, 
SPANISH PLUMBAGO, KOREEN eas emeinniaiidinnis 
GRAPHITE. , 
PARTING, 





== GEOLITE BLACKING, 
LiTHiTe \\—\\\ MINERAL BLACKING, ROVAL 


FACING | IMPERIAL BLACKING, PLUMBACO 
OAK CHARCOAL BLACKING, 
RUABON BLACKING, 

PATENT SCOTCH BLACKING, 

PIPE BLACKING, 
COAL DUST, 
HANSOLENE OIL FOR CORES, 
LITHITE FACING, 
TERRA FLAKE, 
GANNISTER, 


“TAPIX” FOR VENTING CORES. 


JAMES EVANS 


& CO. 


Britannia Works, 
MANCHESTER. 


Telegrams—LADLES, MANCHESTER. 


Telephone— = 
2297, CENTRAL, MANCHESTER, 




















THE FOUNDRY TRADE JOURNAL. 


_“ LADLES" 
Telegrams: mancuester 


“N° 2297 
CENTRAL” 
MANCHESTER. 


Telephone: 
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JAMES EVANS & Co. BRITANNIA WORKS, 
BLACKFRIARS, MMAANCHESTER. 





